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MIXTUBBS OF AOBTONB AJTD MBTHYL ETHYL KETONE, i 125 

the value Pf Q'7912. Thus the range of published figures varies 
from 079072 to 079197 for the density of acetone at 20®/4'^. The 
result obtained in the present work is the mean of two which agreed 
exactly, namely, 079082. The specific gravities in this work are 
given to five decimal places, by which is meant that they are 
correct to four places, the fifth figure being doubtful in each case. 
It will be seen, therefore, that excellent agreement is obtained with 
the result of Squibb (D 07908) and with that of Perkin 
(Df 079072). 

The results for the density of acetone at other temperatures 
agree well with those obtained b^ "Iramley {loc. cit.\ as shown in 
the following table. 


Table V. 

Comparison of UesuUs for Bermiy of Acetone at Various 
Temperatures. 

Penfflty. 


Temperature. Author. Brai^ey. 

2074“, ‘ 0*79082 0*7912 

30®/4“ 0*77931 0*7793 

i0“/4“ 0*76784 0*7674 

6074“ 0*76699 0-7656 


The density of methyl ethyl ketone is given by Marshall (T., 
1906, 89 , 1376) as O' 8 1 005 at 15°/ 4^. Extrapolation from' the 
results obtained by the present author gives O'SIOI, which agrees 
very well with Marshalls figure. 

The density-concentration curves are all straight lines parallel 
lo each other, thus showing that there is no contraction or 
expansion in volume on mixing acetone and methyl ethyl ketone 
at any of the temperatures 20° to 50°. 

The density-temperature curves for the pure liquids and for the 
mixtures are also practically straight lines, the curvature being 
extremely slight. For acetone, the difference in density per degree 
over the whole range is 0- 001 161, and for methyl ethyl ketone it is 
0*00106. 


Summary. 

Vapour pressures and densities of acetone, methyl ethyl ketone, 
and mixtures of the two have been determined from 20° to 50°. 

The vapour pressure-concentration curves all lie between the 
vapour pressures of the components, there being no sign of a 
maximum at any point. 

The density-concentration curves are straight lines, showing that 

vou oxv. u u 
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no change in volume occurs when acetone and methyl ethyl ketone 
are mixed in any proportions from 20° to 50°. 

In conclusion, the author’s best thanks are due to Messrs. Nobel’s 
Expletives Co., Ltd., for whom the work was carried out, and to 
Mr. Wm. Rintoul, the Manager of the Research Section, for per- 
mission to publish the results. 

Tsb Beseaboh Laboratobies, 

Abjdeer. [Received^ July 1919 .] 


XCIX . — The Constitution of Internal Diazo-oxides 
{Diazophenols). Part IL 

By Gilbeet T. Morgan and Eric Doddrell Evens. 

Earlier experiments on the nitrated ortho- and para-di azo-oxides 
of the benzene series showed that 4-nitrobenzene-l-diazo-2-oxide 
obtained by the diazotisation of 5-nitro-2-aminophenol has the pro- 
perty of forming dihydroxyazo-derivatives which yield metallic lakes 
having remarkably distinctive colours (Morgan and Porter, T., 1915, 
107, 645). 

In the present investigation the corresponding diazo-oxide of 
naphthalene has been examined from this point of view. The results 
afford an interesting comparison of the differences manifested 
between benzenoid diazo-oxides and their analogues in the naphth- 
alene series. 

4-Nitronaphthalene-l-diazo'2-oxide (I) was first obtained by 
Friedlander, who passed nitrous fumes into a solution of 2 :4-dinitro- 
a-naphthylamine in moderately concentrated sulphuric acid and 
added the diazo-solution to alcohol or water (Ber., 1895, 28 , 1951). 

The product, which can be prepared in quantitative yield by the 
methods described in the present ]>aper, has not hitherto been 
examined in any detail. This very stable internal diazo-oxide 
couples only with the more reactive phenols, such as resorcinol, 
phloroglucinol, and 1 :3-dihydroxynaphthalene, and in these 
instances the formation of azo-compounds takes place not only in 
alkaline solutions but also, and with greater facility, in the pres- 
ence of strong acids, for example, in glacial acetic acid containing 
concentrated mineral acid. 

^-Nitr(h^~naphthol~\~azoresoranol (II) functions as an acid mor- 
dant dye giving reddish-brown shades on wool which are changed 
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iuto late of characteristic colour by the action of metallic mor- 
dants (chromium, vanadium, copper, etc.) : 


n:n 




/y^ 


\/ 


NO, 

(f.) 


OH OH 



{II.) 


(HI.) 




OH 


On prolonged boiling with ethyl alcohol either alone or in the 
presence of a metallic catalyst, 4-nitronaphthalene-l-diazo-2^Jxide 
loses its diazo-group and becomes converted into i-nitro-^-naphthul 
(III), the fourth isomeride to be discovered of the seven possible 
iiitro-jS-naphthols. 

4-Nitro-^-naphthol is less reactive than ;8-naphthol. It is much 
less easily alkylated, and couples more slowly with azo-compounds. 
The 4-nitro-l-azo-fl-naphtliols, from benzenediazonium chloride and 
pmtrobenzenediazonium chloride, are insoluble in aqueous alkali 
hydroxides, in this respect resembling the azo-^-naphthols the 
insolubility of which in aqueous alkalis is a matter of so much 
theoretical interest and industrial importance. The azo-dyes 
obtained from 4-nitro-^-naphthol differ considerably in colour from 
those derived from jS-naphthoI. 

The diazotisation of 2 : 4-diiiitroaniline in concentrated sulphuric 
acid has already been effected, and the results indicate that tlie 
nitro-group is less readily removed than in the foregoing case of 
2:4-dmitronaphthalene-l-diazonium sulphate. The elimination ot 
a nitrogroup from 2:4-diuitrobeuzeiie-l-diazonium sulphate is not 
effected merely by dilution with water. In this instance it is neoe.s- 
sary to neutralise the solution with alkali carbonate (Badi'^chc 
Amlin. & Soda-Fabrik, D.R.-P, 144640), when a soluble form of 
0^iiit.r^2.diazophenol is produced. Repetition of this experiment 
s ow that the formation of this ortho-diazophenol is not quant i- 
a ive. An insoluble product is obtained, the amount of which 
vanes from 14 to 20 i)€r cent, of the 2 ; 4-dinitroaniliue employed, 

13 by-product, wliich is still under examination, is an ill-definwl 
substance having the properties of an external diazo-oxide It 
l^ouples readily with either alkaline 3-iiaphthoI or i8-naphthylamine 

lu acetic acid solution. 

Tbe soluble variety of 5-nitro-2-diazophenol contained in the 
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clear, yellow filtrate from the foregoing insoluble product couples 
with aromatic w-diamines, phenols, naphthols, aminonaphthola, and 
their sulphonic acids. 

The azo-jS-naphthol thus obtained is identical with the compound 
produced from the insoluble 4-nitrobenzene- l-diazo-2“oxide (M. and 
P., T., loc. ck,). 

b-Nitro])henol-'‘l-az()remi'ciuol (IV), 

OH 

\n:n/ ^oh, 

~ (IV.) 

gives intensely coloured lakes on wool mordanted with metallic 
hydroxides. Similar dihydroxyazo-dyes are obtained from chromo- 
tropic acid and from aminonaphtholsulphonic acids coupled in alka- 
line solution. These colouring matters are extremely sensitive to 
metals, and are converted into green, purple, and blue lakes by the 
action of metallic mordants. 


Summary. 

1. 2 : 4-Dinitronaphthalene-l-diazoumm sulphate is unstable in 
dilute acid and passes quantitatively into the sparingly soluble 

4- nitroiiaphthalene-l-diazo-2'Oxide, a very stable diazo-oxide yield- 
ing azo- derivatives only with difficulty. 

2. 4-NitronaphthaIene-l-diazo- 2-oxide undergoes loss of the 
diazo-group with the production of 4-nitro-j3-naphthol. 

3. 2; 4-Dinitrobenzene- 1-diazonium sulphate is stable in dilute 
acid, but in neutral or slightly alkaline solution it yields the soluble 

5- nitro-2-diazophenol together with an insoluble by-product. This 
soluble diazo-compound furnishes o-dihydroxyazo- and o-amino- 
hydroxyazo-dyes, giving intensely coloured lakes with metallic 
mordants. 


Experimental. 

7. Diazolifiaiion of 2 'A-Dinitro-a'naphthylamine 
S u ip hate. 

2 : 4-Dinitro-(i-naphthyl amine, the starting point of this part of 
the investigation, was obtained in three different wap. 

1. Preparation from 2 : i'Dinitro-a-naphthol . — Finely powdered 
o-naphthol (50 grams) was added to 100 c.c. of concentrated sul- 
phuric acid and the mixture stirred until a clear solution was 
obtained. On heating this liquid on the water-bath for fifteen 
minutes, a-naphtholdisulphonic acid separated when the mixture 
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was cooled, and the solidified mass was dissolved in 250 c,c. of water 
The oooled solution was added slowly to 60 c.c. of nitric acid 
(D r42), the temperature being maintained below 10°. The nitra- 
tion mixture was then slowly warmed to 100° and maintained at 
this temperature for fifteen minutes, the pasty mass being stirred 
continuously.. After cooling, the pale yellow 2 :4-dinitro-a-naphthol 
was collected (m. p. 132^; yield, 83 per cent.). 

The authors are indebted to Dr. L. G. Paul for this process, in 
which the nitration is much more under control than when the 
nitric acid is added to solutions of a-naphtholdisulphonic acid. Pro- 
longed sulphonation on the water-bath led to a-naphtholtrisulphonic 
acid with subsequent formation of iiaphthol yellow S. 

Dinitro-a-naphthol (60 grams) and 700 c.c. of alcoholic ammonia 
saturated at 0° were heated for ten hours at 195 — 200° in a rotat- 
ing steel autoclave, the pressure attained being 39 kilos, per square 
cm. 2 :4-Dinitro-a-naphthylamine (40 grams) separated from the 
alcoholic solution on cooling ; the filtrate contained the ammonium 
salt of 2 ; 4-dinitro-a-iiaphtliol together witli tarry impurities. When 
crystallised from glacial acetic acid, 2 : 4^initro-a-naphtbylamine 
melted at 239^. Concentrated aqueous ammonia, under the fore- 
going conditions, did not affect dinitro-a-naphthol. 

2. Preparation from Aceto-a~nnphth<ilide (compare Meldola 
Ber,, 1886, 19, 2683).— Aceto-a-naphthalide (100 grams) was dis- 
solved in 200 c.c. of glacial acetic acid and nitrated with 52 c.c. of 
aitric acid (D 1 52) mixed with an equal volume of glacial acetic 
acid. During the addition of the mixed acids, the temperature wag 
kept below 70° and subsequently raised bo 96° until the dinitro- 
compound began to separate. The mixture was then cooled and 
the separating solid crystallised from glacial acetic acid (yield, 
o2 per cent.). Twenty grams of purified 2 :4-dinitroacetoa-naphth- 
alide were adde<l to a cold mixture of 30 c.c. of water and 200 c.c. 
of concentrated sulphuric acid. The mixture was warmed at 
60—70° for a few minutes, allowed to cool for fifteen minuies, and 
poured into 400 c.c. of ice- water, when 2 :4-dinitro-o-naph%lamine 
was precipitated. 

3. Preparation from Toluene- p- s id phon-a-naphfht/I amide 

roluene-iP-sulphon-a-naphtliylamide, prepared by triturating 
cgether a-naphthylamine, toluene-p-sulphonyl chloride, and. anhy- 
drous sodium acetate in molecular proportions, was washed with 
TOrm water rendered alkaline with sodium carbonate and crystal- 
ised from alcohol (yield, 96 per cent,). Fifty grams of this pre- 
paration were dissolved in 400 c.c. of hot glacial acetic acid. The 
» ution when cooled to 45° deposited crystals of the dissolved suh- 
■ ance, and the mixture was nitrated with 30 o.c. of nitric acid 
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(D 1'42) mixed with 30 c.c, of glacial acetic acid. The temperature 
rose to 60^ and the mixture was subsequently heated to 80® for one 
hour. On cooling, toluene-'^-sulfhcmr^i^-d^nHro-CHmphthyldmidt 
crystallised, and a further crop was obtained on diluting with 
water. When crystallised from alcohol this compound separated in 
radiating clusters of pale yellow, silky needles melting at 165 — 166^ 
(yield, 80 per cent.) : 

0-3614 gave 36-3 c.c. No at 22® and 763'6 mm. N = ll-42. 

Cj^HjgOeNgS requires N — 10-85 per cent. 

This dinitro-compound was hydrolysed by adding 20 grama to a 
cooled mixture of 200 c.c. of concentrated sulphuric acid and 30 c.c. 
of water, and warming at 70® for ten minutes. On adding the 
cooled mixture to ice-cold water, 2 : 4-din itro-o-naphthylamine was 
precipitated, the yield being quantitative. 


i-NHronai)hthaJene-\.-di(izo-%oxide (I). 

2 : 4-Dimtro-o-naphtliylamine (3 grams) was dissolved in 30 c.c. 
of cold concentrated sulphuric acid, 5-5 grams of nitrosyl sulphate 
were added, and the solution was diluted with fragments of ice until 
on further dilution of a portion with water a clear solution was 
obtained. The main solution of diazotised amine was then poured 
into 800 c.c. of water and left for one hour, when the precipitated 
diazo-cxide was collected and crystallised from liglit petroleum 
(b. p. 60 — 80®)- This product, which separated in yellow needles, 
decomposed with intumescence at 130 — 134®. 

The foregoing diazotisation was also effected with dry sodium 
nitrite dissolved in concentrated sulphuric acid at temperatures 
below 70®, the solution being cooled before use. Moreover, the 
diazo-oxide was prepared from the acyl derivatives of 2 ; 4-dinitro- 
a-naphthylamine without isolating the base itself. 

2:4-Dinitroaceto-o-naphthalide (30 grams) or the corresponding 
amount of toIuene- 7 ?-sulphoii- 2 : 4-dinitro-a-naphthylamide added to 
300 c.c. of concentrated sulpliuric acid diluted with 42 c.c. of water 
underwent hydrolysis on warming to 70®. After cooling to 0® the 
solution was treated with 10 grams of sodium nitrite dissolved in 
30 c.c. of concentrated sulphuric acid. Fragments of ice were added 
until a te.st portion on further dilution with water gave no precipi- 
tate of undiazotised amine. Tlie solution was then poured into 
1 litre of ice-water. A clear solution was produced, which after 
thirty ascoTids became cloudy and deposited a crystalline, brownish- 
yellow precipitate of the diazo-oxide (yield, 92 per cent.). 

4-Nitronaphthalene-l-dia2o-2-oxide was very sparingly soluble in 
water; it dissolved readily in benzene, acetone, or acetic acid, and 



INTERNAL DIAZO-OXIDES (DIAZOPHENOLS). PART II. 1131 

crystallised from these solvents. It was moderately soluble in 
alcohol, and on adding sodium hydroxide to this solution nitrogen 
was evolved and acetaldehyde produced. 

With resorcinol, phloroglucinol, or 1 : S-dihydroxynaphthalene the 
diazo-C'xide reacted in alcoholic solution on the addition of a drop 
of aqueous sodium hydroxide, giving a blue coloration which can be 
used as a test for this diazo-derivative. 

4"Nitronaphthalene-l-diazo-2-oxide has the remarkable property 
of coupling to form azo-compounds with the foregoing polyhydric 
phenols in a mixture of concentrated hydrochloric and acetic acids. 
It is, however, only with these very reactive phenols that this diazo- 
oxide has been found to combine, 

i'Nitro-^-naphthol-l-azoresorcbiol (II). 

Five grams of 4'nitronaphtbalene-l-diazo-2-oxide and 2'5 grams 
of resorcinol were dissolved in 50 c.c. of glacial acetic acid to which 
5 c.c. of concentrated hydrochloric acid were added. After two days 
about 1 gram of the hydroxyazo-compound had separated, and on 
concentrating the filtrate a further 0‘5 gram was obtained. 

On pouring the fdtrate into water, 5 grams of somewhat tarry 
azo-compound separated. The crystalline portions were crystallised 
repeatedly from glacial acetic acid, when the compound separated 
in reddish-black, nodular crystals melting at 254 — 256^: 

0T942 gave 20 25 c.c. Ko at 18° and 762 mm. N = 12'13. 

requires N — 12‘92 per cent. 

i-Nitro-^-?inphthol-\-azoresorcinol gave indigo-blue alkali salts in 
aqueous alkali hydroxides and developed an intense violet colora- 
tion with concentrated sulphuric acid. Although only sparingly 
soluble in water, this hydroxy azo-compound can be employed as an 
acid mordant dye. On ini mordanted wool it furnished reddish- 
brown shades, becoming violet on subsequent treatment with copper 
sulphate and acetic acid. On chromium mordanted wool a bluish- 
black lake was produced. 4-Nitronaphthalene-l-diazo-2-oxide when 
coupled with phloroglucinol or 1 : 3-dihydroxynaphthalene in the 
presence of glacial acetic acid and concentrated hydrochloric acid 
gave rise to similar hydroxyazcn^ompounds dyeing chrome-mor- 
danted wool in bluish-violet shades. Like the preceding substance 
th^e hydroxyazo-derivatives di.-solved readily in the ordinary 
organic solvents, but showed very little tendency to crystallise. 
They gave rise to blue alkali salts and developed violet colorations 
with concentrated sulphuric acid. 
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i-Nitro-^-naphthol (III). 

4-Nitronaphtlialene-l-diazo-2-axide (40 grams) was heated in a 
reflux apparatus with 600 c.c. of alcohol and 12 grams of finely 
divided copper for twelve hours. Acetaldehyde was evolved, and 
at the end of this period a drop of the solution tested with alkaline 
resorcinol no longer gave a blue coloration. This negative result 
indicated the absence of unaltered diazoK)xide, whereas the produc- 
tion of a red azo-dye with diazotised sulphanilic acid revealed the 
presence of a phenolic compound. 

The filtered solution was evaporated to remove alcohol, and the 
residue extracted repeatedly with hot water. On cooling, the 
aqueous extracts furnished yellow, felted needles of 4-nitro-j3- 
naphthol (yield about 38 per cent, of the theoretical). The copper 
precipitate contained an intensely coloured organic compound 
insoluble in alcohol, but dissolving in pyridine or aniline to a deep 
blue solution and in nitrobenzene to a pur]>l6 solution. This pro- 
duct, owing to its insoluble, iincrystallisable nature, was not 
examined further. 

Many experiments were carried out on the preparation of 4-nitro- 
j3-naphthol, and it was found that other metals gave better results 
than copper in the reduction of the diazo-oxide. 

With zinc dust (8 grams) and the foregoing proportions of diazo- 
oxide and alcohol the reduction was complete after boiling for six- 
teen hours, the yield of recrystallised 4-nitro-^-naphthol being 
45 per cent, of the theoretical. The optimum result was obtained 
with powdered aluminium (7 grams) added to 70 grams of the 
diazo-oxide suspended in 1050 c.c. of alcohol. This mixture when 
lieated under reflux for thirty-two hours gave a negative test with 
alkaline resorcinol, and after distilling off the alcohol and acetalde- 
hyde and extracting the residue with hot water a yield of 58—^64 per 
cent, of 4-nitrO'j8-naphthol was obtained. 

This decomposition was effected in twenty-six hours by heating at 
50° the diazo-oxide (64 grams) suspended in alcohol (1000 c.c.) with 
24 c.c. of 30 per cent, hypopliosphorous acid, the yield of 4-nitro-j3- 
naphthol being 53 per cent. 

In ethyl alcohol alone without metallic catalysts a yield of 45 per 
cent, of 4-nitro-j3-naphthol was obtained after twenty- four hours’ 
boiling. The replacement of ethyl by butyl alcohol lowered 
yield considerably, as also did the employment of formic acid and 
copper powder. 

After repeated crystallisation from carbon tetrachloride or ben- 
zene, 4-nitro-iS'naphthol melted at 120°: 
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O'lSlO gave 12 c.c. Ng at 26° and 768 mm. N = 7‘48. 

Cu)H 7O3N requires N = 7’41 per cent. 

4'Nitro-)3-naphtTiol crystallised from light petroleum (b. p. 
80—100°), hot water, or carbon tetrachloride in slender, yellow 
needles, and from benzene in compact, tabular prisms. It dissolved 
in aqueous alkali hydroxides to deep red solutions. Its potassium 
salt crystallised in glistening, red needles, but was hydrolysed on 
continued washing with water. 

When reduced with tin and hydrochloric acid or with zinc dust 
and ammonium chloride in 50 per cent, alcohol, 4-nitro-j8-naphthol 
was reduced to 4-amino-j8-naphthol, but prolonged digestion on the 
water-bath with these reducing agents led to the elimination of the 
amino-group and the formation of 1 ;3-dihydroxynaphthalene (com- 
pare Friedlander, Ber., 1895, 28, 1952). 

Attempts to convert 4-nitro-3-naphthol into 4-nitro-jB-naphthyl- 
amine by heating under pressure with aqueous or alcoholic ammonia 
were not successful. It was not found possible to obtain a nitro- 
uerivative of Meldola’s blue by condensing 4-nitro-P-naphthol with 
p-nitrosodim ethyl aniline hydrochloride in alcohol or acetic acid. 

Experiments on alkylation showed that 4-nitro-j3-naphthol was 
much less reactive than j8-naphthol. Boiling for twelve hours with 
alcohol containing 2 per cent, of sulphuric acid did not lead to 
ethylation of the nitro-comjx)und. 


AL-Nitro-^naphthyl Methyl Ether ^ j 


\0-CH, 


NO, 


The sodium salt of 4-nitro-j3-naphthol was suspended in dry 
xylene (10 parts) and boiled for eight hours with a slight excess of 
methyl sulphate. The solvent was evaporated, and the residue 
crystallised repeatedly from a mixture of benzene and alcohol ; 

O’ 2227 gave 13 '8 c.c. N2 24° and 760 mm, N = 6*92. 

C^HpOgN requires N=6'90 per cent. 

4-Nitro-jS-naphthyl methyl ether crystallised from a mixture of 
benzene and alcohol in lustrous, brown needles melting at 
100—103°. 


AzoMerivatives of ^-mtro-U-nuphthoi . 

4-Nitro-j8'naphthol when dissolved in aqueous alkali hydroxide? 
or carbonates coupled readily with various diazonium compounds. 
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Benz€ne-i-azoA-nitro-^?iaphtJiol (V), 



OH 



N3<^^N0j 

O 


(VI.) 


A solution of benzenediazonium chloride added to 4-nitro~j3- 
naphthol (1 mol.) dissolved in A 7 2 -sodium hydroxide gave at once 
an insoluble, dark red azo-compound which, after crystallisation 
from benzme, separated in dark brownish-red needles melting at 
206— 207°: 

0'2088 gave 27*6 No at 22° and 761-5 mm. N==14-98. 

CieHnOgNg requires N = 14’33 per cent. 

Benzene-l-azoA-nitro-^-naphthol dissolved only sparingly in alco- 
hol; it wais insoluble in aqueous sodium hydroxide, in this respect 
resembling benzeneazo-j3-naphthol. The nitro-group had not ren- 
dered the compound acidic. Concentrated sulphuric acid developed 
a magenta coloration, whilst alcoholic sodium hydroxide gave a deep 
red solution. 


'p-yitrohenze7ie-l-<:izoA-nitro-^uaphthol (VI), 

A dilute solution of p-nitrobenzenediazonium chloride added to 
4 -nitro-j 8 -naphthol dissolved in excess of A/ 2 -sodium hydroxide gave 
a purplish-red precipitate of the azo-derivative difficult to crystallise 
on account of its sparing solubility in the ordinary solvents. From 
glacial acetic acid the azo-compound separated in nodular crystals 
melting at 23P; 

0-1691 gave 23‘5 c.c. N 2 at 17^ and 767*4 mm. N = 16*29. 

C 16 H 10 O 5 N 4 requires N = 16*57 per cent. 

p-Nitrobenzene-l-azo-4-nitro-j3-naphthol, which was insoluble in 
aqueous alkali hydroxides, dissolved in alcoholic sodium hydroxide 
to an intense purplish-blue solution probably containing a quinonoid 
sodium salt, hydrolysed by water with the regeneration of the ori- 
ginal azo-compound. Concentrated sulphuric acid and this azo- 
compound developed a purple coloration. 

When developed on calico padded with alkaline 4 -uitro-i 3 -naphthoI 
and Turkey red oil this azo-compound gave a crimson-red colour 
quite distinct from paranitroaniline-red. In this case deeper and 
more even shades were obtained when the 4-nitro-j3-naphthol was 
dissolved in aqueous sodium carbonate rather than in sodium 
hydroxide solution. 
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Azo~4.-7iitro-^~naphthoh from 2:i-Dinitroaniline, 
OH OH NO, OH 


NO,; 


\_/ 

(VIL) 


NO, 


/~\ 


(VIII.) 


2 : 4-Dinitroaniline (3 grams) dissolved in cold concentrated sul- 
phuric acid was diazotised as described on p, 1136, and tbe dilute 
acid solution of 2 : 4-dinitrobenzenediazonium sulphate added to a 
cold solution of 4'mtro-;8-naphthol (1 mol.) dissolved in excess of 
normal sodium hydroxide. A dark reddish-brown precipitate A 
(3 grams) was at once produced, and the filtrate from this substance 
gave on acidification a paler red precipitate B (2 grams). 

The former precipitate, .1, which was probably a sodium salt, was 
boiled with glacial acetic acid to set free the azo-compound, which 
was then crystallised from anisole. The product separated in dark 
brownish-red, nodular crystals melting very indefinitely at 
132— 166'^: 


0 0738 gave 10'35 c.c. N 2 at 26° and 764 mm. N = 15’64. 

CjiHjoOgNi requires N— 15‘82 per cent. 

This analytical result corresponds with formula VII for a dihydr* 
oxyazo-compound which was probably precipitated in the form of 
its sparingly soluble sodium salt. 

The second precipitate B also cr 3 ’stallised from anisole in dark 
red, tabular crystals with a green reflex. Tliis product, when boiled 
with alcohol to remove the solvent, melted indefinitely between 
200° and 250°: 


0'2020 gave 31*7 c.c. at 19° and 762*4 mm. N = 18‘09. 

CigHgOyNj requires N = 18-28 per cent. 

This result corresponds .with formula VIII for an azo-compouud 
containing three nitro-groups. This azo-4-nitro-j8-naphtliol contain- 
ing three nitro-groups is apparently acidic and remained dissolved 
until the alkaline solution was acidified. The two products of this 
azo-coupling were not very crystalHsable, but the analytical data 
showed that the separation by means of alkali was practically com- 
plete. 

With concentrated sulphuric acid, coTn|xmnd .4 (VII) gave a 
purple coloration, whereas compound B (VIII) developed an indigo 
blue coloration. 


U XT* 2 
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Azo~colotiring Mattefs from ^Nitro-^-nciphthol. 

The 4-nitro- derivative of orange II was prepared by adding 
diazotised sidphanilic acid to 4-nitro-j3-naphthol dissolved in excess 
of cold iV/2-sodiuTn hydroxide. On adding sodium chloride to the 
solution heated on the water-bath, the dye precipitated as a dark 
red powder, dyeing wool in deep red shades quite unlike those 
obtained from orange II. 

p-Nitroaniline-o-sulphonic acid diazotised and coupled with alka- 
line 4-nitro-jB-naphthol gave an acid azo-dye furnishing orange 
shades on wool! 

Picramic acid diazotised and coupled with 4-nitro- ^-naphthol 
furnished a dye melting above 250° and giving reddish-brown 
shades on unchromed wool, the chrome lake being brownish- 
purple. The three foregoing dyes gave deep red colorations witli 
concentrated sulphuric acid. 

Calico padded with 4-nitro-/8-naphthol, aqueous sodium carbon- 
ate, and Turkey-red oil was passed through a solution of sodium 
acetate and the bisdiazonium chloride from dianisidine. The fabric 
was dyed in dark blue shades. 

Primuline dyed and diazotised on cotton gave with alkaline 
4-nitn>-)3-naph4ol a purple maroon colour, quite unlike the red 
ingrain dye from /3-naphthol. ^ 

Direct cotton colours dyeing in purple shades were obtained by 
coupling alkaline 4-nitro- j5-naphthol with the di azo-derivatives of 
safranine and 4 : 4^-diaminostilbene-2 : 2^-disulphonic acid, 

II. Diazotisaiion of 2 'A-Dinitroa?iilinc Sulphate. 

The 2 : 4-dinitroaniline employed in these experiments was 
obtained in practically quantitative yield by heating 4-chlorO'l : 3- 
dinitrobenzene with nine parts by weight of concentrated aqueous 
ammonia at 110° for two hours in the rotating autoclave. 

In the following experiments, 2 : 4-dinitroaiiiline was diazotised 
in concentrated sulphuric acid. Dry sodium nitrite (2 ‘2 grams) 
was added to 7*5 c.c. of cold concentrated sulphuric acid, and the 
mixture heated to 75°. The clear liquid thus obtained was cooled 
in ice, and 5 grams of 2 : d-dinitroaniline were added with stirring. 
After two hours, the pasty mass was diluted to 700 c.c. with icc 
and water. The solution at this stAge contained 2 : 4-dinitro- 
benzenediazonium sulphate, as was proved by adding the liquid 
slowly to alkaline i3-naphthol, when 2 : 4'dinitrob6nzeneazo-^ 
naphthol was deposited as a bright orange-red precipitate very 
sparingly soluble in the ordinary organic media. This product 
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crystallised from hot glacial acetic acid in orange-red needles, and 
did not melt below 270®. With cold concentrated sulphuric acid 
it devebped a purple-blue coloration, and with alcoholic sodium 
hydroxide a deep blue solution. 


^-Nitro-2-diazoplienol. 

Elinunation of the ortho-nitro-group in 2 : 4-dinitrobenzene- 
diazonium sulphate was effected by pouring the di azo-solution, pre- 
pared as in the foregoing diazotisation, into a litre of water con- 
taining 17-4 grams of sodium carbonate and 400 grams of ice. 
After one hour, a yellow precipitate was collected which, on dry- 
ing at the ordinary temperature, weighed O’? gram. The insoluble 
product, which melted and decomposed between 64® and 80° 
coupled with alkaline ^naphthol, yielding a purplish-brown azo- 
compound. When half the amount of water was used in the 
neutralisation, the amount of this by-product increased to 0*9 gram. 

The yellow, alkaline solution from this by-product was added 
to excess of alkaline j8-naphthol, when the yellow colour of the 
5-nitrodiazophenol disappeared, and a deep blue precipitate with 
bronze reflex was produced, the supernatant liquid having a brown 
tint. This blue compound was a sparingly soluble sodium salt 
which, on treatment with alcoholic hydrogen chloride, yielded a 
purplish-red azo-^naphthol melting at 228®, and identical with 
the 4-nitro-2-hydroxybenzeneazo-j3-naphthol obtained from the 
internal diazooxide of 5-nitro-2-aminophenol (T., 1915, 107, 655). 
The identity of the two compounds was confirmed by a inixed melt- 
ing-point determination and by the formation of the characteristic 
metallic lakes from the foregoing preparation. 

The production of a dihydroxyazo-compound from )3-iiaphthol 
and the alkaline solution of the diazo-derivative of 2;4-diuitro- 
aniline showed that in alkaline solution the ortho-nitro-group had 
been replaced by hydroxyl. This conclusion was confirmed by the 
following experiments. 


^~NUrophenol-2'remrc\nol (IV). 

Sodium nitrite (M grams) was added to 3-75 c.c. of concentrated 
sulphuric acid, the temperature being kept below 70®. The warm 
solution was cooled, and 2*5 grams of 2:4-dinitroaniIine were 
added. After one hour, the brown paste was added to a solution 
of 8' 8 grams of sodium carbonate in 300 c.c. of water containing 
100 grams of ice. 

The yellow solution filtered from the insoluble by-product (0*4 
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gram) was treated with. 15 grams of resorcinol in 5’7 c.c. of 20 per 
cent, aqueous sodium hydroxide. The intense purplish-red 
alkaline solution was subsequently wanned on the water-bath, and 
the sodium salt of the azo-dye precipitated by the addition of 100 
grams of sodium chloride. This sodium salt (4'5 grams) gave the 
orange-red azo-resorcinol on treatment with dilute sulphuric acid. 
When crystallised from glacial acetic acid, it separated in small, 
reddish-brown needles decomposing at 225®. The sulphuric acid 
coloration was deep red: 

0'0997 gave 13^75 c.c. at 21*5® and 762 mm. N = 15-67. 

Cj 2 Hg 05 N 3 requires N = 15'27 per cent. 

The percentage of nitrogen required for dinitrobenzeneazo- 
resorcinol is 18'42. 

On un chromed wool, this a zo- resorcinol gave bright orange-red 
shades, changing to deep claret on chroming subsequently with 
1 per cent, of chromic acid. By the metachrome process of dyeing, 
very deep purple shades were produced, appearing almost black. 

The marked alteration of shade produced by mordanting with 
chromium suggested the arrangement of two hydroxyl groups con- 
tiguous to the azo-group, as indicated in the above formula. 
Further evidence was obtained, by a comparative experiment made 
on /3-naphthol-6-5ulphonic acid. 


front ^l-A-Binitronniline and Schaffer's Acid. 
^0^ OH OH OH 


/ \ / \ 


80JI 


(IX.) 


(X.) 


(1) 2 :4-DinitroaniIine (2*5 grams) was added to a solution of 
1*1 grams of sodium nitrite in 7*5 c.c. of concentrated sulphuric 
acid, and the resulting paste added to 150 c.c. of cold water. 
This acid solution of 2 : 4-dinitrobenzenediazonium sulphate was 
added to 3'0 grains of Schaffer’s salt dissolved in 100 c.c. of water 
and 70 c.c. of ,5iV-sodium hydroxide. After one hour, the solution 
was heated on the water-bath and the azo-dye precipitated with 
50 grams of salt. This dye, 2 : 4'dinitrobenzeneazo-jS-naphthol-6- 
sul phonic achi (IX), gave orange shades on unmordanted wool not 
altered by chroming. 

(2) 2 ; 4-Dinitroanilin6 (2*5 grams) was diazotised as before in 
concentrated sulphuric acid; the diluted diazo-solution was 



INTERTS'AL DIAZO-OXTDES (dTAZOPHENOLS). PART IT. 1139 

rendered alkaline with excess of aqueous sodium carbonate and 
added to an alkaline solution of Schaffer’s salt. After one hour, 
the solution was warmed and the dye precipitated with sodium 
chloride. This dye, 4-nitro-2-hydroxybenzeneazo-j3-naphthol-6- 
sulphonic acid (X), gave reddish-brown shad^ on wool, changing 
to deep violet on chroming. 

(3) The dinitroaniline (2*5 grams) was diazotised as before, and 
to the dilute acid solution was added 3'4 grams of copper sulphate; 
the liquid was then rendered alkaline with sodium carbonate and 
added to an alkaline solution of Schaffer’s salt. Coupling occurred 
slowly, and was completed by warming, the dye being then salted 
out. It gave purple shades on wool, which were not affected by 
after-chroming. These purple shades were reproduced by treating 
the dyed patterns of the second preparation with copper sulphate. 
Similar purple shades were obtained by treating the dihydroxyazo- 
dye (X) with cobalt chloride or chlorocobaltipentammine chloride 
[aCo(NH3)5]Cl2, 

These experiments point conclusively to the formation of a 
soluble form of 5-nitro-2-diazophenol when an acid solution of 
2:4-dinitrobenzenediazomum sulphate is rendered alkaline with 
sodium carbonate. 

The azo-dyes produced by coupling this alkaline diazo-solution 
with various phenolic derivatives and reactive amines all have the 
property of forming distinctly coloured metallic lakes. With 
2 :4-tolylenediamine, the aminohydroxyazo-dye was produced in 
dilute acetic acid. In the case of the aminonaphtholsulphonic 
acids, the coupling was effected in the presence of sodium hydr- 
oxide. With chromotropic acid, the most favourable result was 
obtained on using milk of lime as the alkali. 


Azo-dyn from ^-Ni(ro-2-<fiazophenol. 


Coupling substance. 


2 : 4-Tolylene<ii amino. 
2-Hydroxy .3-naphthoic acid. 


Colour of dye Colour of mordanted dye, 
on unraordanted 
wool. 

{ Metachrome process : pur- 
plish-black lake {1 per 
cent.). 

Reddish-brown. Purple chromium lake. 


1:8- Dihydroxynaphtha 
lene-S ; 6*disulphonic acid |- Bluish-red. 
(chromotropic acid). j 


® •. a - naphthol 

3 : 6-diaulphonic acid (H ^ Purple, 
acid). I ^ 


( Chromium— greenish-blue. 

I Vanadium — blue, 
i Copper — bluish-purple, 

[ Cobalt — purplish -blue. 

{ Chromium — dark green. 

I Vanadium — green. 

Copper — intense blue. 
VCobalt — dark bluish -purple. 
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Azo-dyti from ^-'Nitro-2-4iazo'phenol (continued). 


Coupling substance. Colour of dye 

on uumordanted 
wool. 


8 - Amino * a - naphthol -\ 
r>-sulphonic acid (S acid). J 


Mauve. 


Colour of mordanted dye. 


' Chromium — sage* green. 
Vanadium-Bright green. 
Copper — bright blue. 

Cobalt — blue. 

Nickel — blue. 

Iron — dull violet. 
Manganese— dull violet. 
Uranium — dark lavender 

, blue. 


7 - Amino - a - naphthol -) 
3-flulphonic acid (J acid), j 


Crimson-red, 


'Chromium — dark bluish- 

grey. 

Vanadium — dark purplish- 
blue. 

Copper — purple. 

Cobalt — maroon. 

Uranium — maroon. 


The foregoing azo -colouring matters when dyed on unmordanted 
wool are extremely sensitive to metals, this property being due, 
undoubtedly, to the ease with which the metallic lakes are 
produced. 


The authors desire to express their thanks to the Research Grant 
Committees of the Royal Society and Chemical Society for grants 
which have partly defrayed the expenses of this investigation, 

City and Guilds Technical Colleoe, 

Finsbury, Leonard Street, 

City Road, London, E.C, 2. Aiigitsl 7th, 1919.] 


C . — Naphthylmethylam ine. 

By Gilbert T. Morgan and Frederick Page Evens. 

IB-Naphthylmethyl amine, the simplest alkyl derivative of 
)3-naphthylamine, has not hitherto received detailed attention, 
probably owing to the circumstance that it is not produced readily 
by the action of ordinary methylating agents on the primary base. 

Powerful ^methylating agents, such as methyl iodide in excess, 
lead to quaternary ammonium salts, from which the quaternary 
ammonium hydroxide and j8-naphthyldimethylamine are successively 
obtained (Hantzsch, Btr,, 1880, 13 , 2034; Bamberger, ihul, 1889, 
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22, 1306). By operating with equal weights of 0-naphthylainine 
and methyl iodide at 100® in methyl-alcoholic solution, von Pech- 
mann and Heinz© produced a certain proportion of j8-naphthyl- 
methylamine, which, however, required purification by conversion 
into its nitroaoamine and subsequent reduction, so that the yield 
of recovered base was not satisfactory (Ber., 1895, 28, 2370; 1897, 
30, 1785). Pschorr and Karo subsequently obtained the base by 
the action of methyl sulphate on ben zenesulphon-i3-napht halide 
and subsequent hydrolysis of the product (Ber., 1906, 39, 3142). 

It has now been found that ^-naphthylmethylamine can be pre- 
pared in excellent yield and in a state of purity by the interaction 
of jS-naphthoI and aqueous niethylamine at high temperatures under 
pressure. 

Ck,H 7*OH + NH2*Cn3,HCl + NaOH - 

CioH-*NH*CH 3 + NaCl + 2 H 2 O, 
j5-NaphthoI (100 grams), methylamine hydrochloride (75 grams), 
and 190 c-c. of SiV-sodium hydroxide were heated in a rotating 
steel autoclave at 200 — 220® for seven hours, the pressure attained 
being about 21 kilos, per sq. cm. The oily contents of the auto- 
clave were extracted successively with aqueous sodium hydroxide 
to remove unaltered /B-naphthol, and with benzene to dissolve 
j8-naphthylmethylamine. The benzene extract, after drying over 
calcium chloride, was distilled first under the ordinary and then 
under diminished pressure, the yield of secondary base being 
upwards of 80 per cent, of the theoretical. 

fi-Naphthylmethylamine boiled at 317®; 766 mm. and at 207^/ 
60 mm., and when freshly distilled was colourless, but darkened 
rapidly on exposure to the air. It was identified by its solid nitroso- 
amine, which crystallised in pale yellow needles and melted at 88® 
(Pechmann gives 90®; Pschorr and Karo. 88 -89®). 


1 -iV'i t ro^o-p' n<{ ph t h pi m e t hyla mint (I ) . 

NO n:n-o,h, 

/VNnh-cHs 

\/\/ ■ \/\/ 

(I.) (11.) 

jS-Naphthylmethyliiitrosoamine (5 grams) was suspended in 
20 c.c. of alcohol, and 20 c.c. of saturated alcoholic hydrogen 
chloride were slowly added with vigorous stirring at 0®. The 
nitrosoamine partly dissolved and the solution darkened. After 
twenty hours, a few dark green crystals had separated, and the 
mixture was poured into water. The hydrochloride of the nitroso- 
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base dissolved, \vliereas unaltered nitrosoamine was precipitated. 
On adding aqueous ammonia to the filtrate, the nitroso-base 
separated, and was crystallised from acetone, when it was obtained 
in dark green plates melting at 142° : 

0*1041 gave 13*5 c.c. at 17° and 753 mm. N = 14-95. 

C^HjqONo requires N = 15*05 per cent. 

The optimum yield of \~nitroso-^naphthylmethylamine obtained 
by the foregoing process was 75 per cent, of the theoretical. 
Unlike j9-naphthylmethylnitrosoamine, this nitroso-base gave no 
Liebermann reaction. The conversion of l-nitroso-j3-naphthyl- 
methylamine into the anhydro-base (methenyl-1 : 2-naphthylene- 

diamine), CjQHg<^^^Cn, did not proceed smoothly by the 

method of 0. Fischer and Hepp, employed in the case of the ethenyl 
analogue (j5er., 1887, 20, 2471), but when the nitroso-base was 
heated in alcoholic hydrogen chloride at 100° in a sealed tube, the 
hydrochloride of the anhydro-base separated in reddish-white 
crystals. 


Azo~derivnti7?es of ^-Naphthylmethylamine. 

The azo-derivatives of j3-naphthyLm ethyl amine were prepared by 
two general methods, namely, (1) interaction of the base and 
diazonium salts, and (2) condensation of j3-naphthylmethylnitroso- 
amine with primary aromatic amines. 

Benzeneazo-^-naphthylmetkylamine (II). 

The diazonium chloride from 1 gram of aniline was added in 
aqueous solution to j5-naphthylmethylamine (1*7 grams) dissolved 
in cold dilute hydrochloric acid ; a crimson coloration developed, 
and the addition of sodium acetate induced coagulation of the azo- 
compound. The viscid precipitate was dissolved in hot alcohol, 
from which the product crystallised in felted, scarlet needles melt- 
ing at 82 — 83° (quantitative yield): 

0*1176 gave 16-G c.c. No at 18° and 750 mm. N=:16T4. 

Cj-TIjr^N^ requires N = 16*09 per cent. 

Benzeneazo-j3-naphthylmethylamine was also obtained in satis- 
factory yield on warming a glacial acetic acid solution of 
j3-naphthylmethy] nitrosoamine and aniline in molecular propor- 
tions. 

The product, which was precipitated on diluting the acetic acid 
solution with water, was identical with the foregoing preparation. 

• In this and the following nitrogen estimations the gas was measured over 
33 per cent, aqueous potassium hydroxide^ 
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^-Nitroh enzene-l ‘azo-^-naph thylmethylamine^ 

/ \n=:N<^ ^NOj. 

/ \ 

\_/ 


Aa acid solution of _p-uitrobenzen 6 diazoniuin chloride (1 mol.) 
was added to ^-naphthylmethyl amine (1 mol.) dissolved in dilut-e 
hydrochloric acid, the temperature being below 6 ®. Sodium acetate 
precipitated the azo-compound in quantitative yield. The reddish- 
brown product was crystallised from ethyl acetate, acetone, benzene, 
or glacial acetic acid; it separated in matted, dark brown needles 
with bronze reflex, and melted at 190 — 192®; 

0 0977 gave 15‘1 c.c. Nj at 15*5® and 750 mm. N = 17*85. 

CJ 7 H 14 O 2 N 4 requires N = 18*30 per cent. 
p-Nitrobenzeneazo-) 8 -naphthybnethyl amine was also produced by 
warming together in glacial acetic acid molecular proportions of 
T-nitroaniline and ;3-naphthyIin ethyl nitrosoamine. 

Like the preceding compound, this azo-derivative developed an 
atense violet coloration with concentrated sulphuric acid. 


AtO'dyts from ^Naphthylmethylamine.. 


These azo-colouring matters can be obtained by the two general 
methods outlined in the foregoing preparations. 


DiaaO' derivative 
of amino-acid. 

1. Sulphanilic acid. 

2. Naphthionic acid. 

3. Picraraic acid : 

Direct dye. 

Dyed by metachrorae 
process. 


Tinctorial properties ' 
of the resulting dye. 

Scarlet on wool. 

Dark red on wool. 

Dull purple on wool. 

After prolonged boiling {8 
hours) a dark purple unlike 
the anBdogous aye from 
;8-naphthylamine, which 
changes to olive-green 
shades. 


Coloration in 
concentrated 
sulphuric acid. 
Reddish-blue. 
Dark violets 

Reddish-brown. 


Diaminostilbenedisul- Purple on unraordanied Greenish- blue, 

phonic acid. cott on much bluer in shade 

than Hessian Purple X. 
from iS-naphthylamine. 


Acyl Derivaiivtf! of ^-yaphihylmtthylamine. 

‘^cdo-^naphthylmethylamnh, Cj(jH-’N(CH 5 )’CO’CHs, was pr^ 
pared by mixing / 8 -naphthylm ethyl amine (1 mol.) and acetic 
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anhydride (1’5 mols.). The product when crystallised from light 
petroleum (b. p. 40—60°) separated in colourless, rhombic prisms 
melting at 50 — 51°: 

0*1523 gave 9*6 c.c. Ng at 16° and 751-5 mm. N = 7'28. 

Cj^HigON requires N = 7‘04 per cent. 

Benzo-^naphthylmethyldmidef CjQHy'N(CH3)*CO*CgH5, produced 
by the Schotten-Baumann reaction, crystallised from tight 
petroleum in colourless needles melting at 84°: 

0*2663 gave 11*3 c.c. Ng at 20° and 762 mm, N=4-88. 

CigHj^N requires N = 5*36 per cent. 

Toluene - p - sulphon - j3 - naphthylMCthylamide , — This compound, 
which has already been described as resulting from the methyl- 
ation of toluene-p-sulphon-j3-naphthylamide (Morgan ^and Mickle- 
thwait, T,, 1912, 101, 150), was prepared more directly by grinding 
together j3-naphthyljnethylamine, toluene-j5-sulphonyl chloride, 
and fused sodium acetate in approximately molecular proportions. 
The crude product, after digestion with aqueous sodium carbonate, 
was crystallised from alcohol, and separated in colourless, arbor- 
escent needles melting at 73° (T., 1912, ihid., colourless needles, 
m. p. 77—78°). 

Benzyl-^- naph t kylm e ihylamin e (HI). 

\/\/ \/\/ 

(III.) * (IV.) 

j8-Naphthylmethyl amine (1 mol.) and benzyl chloride (1*25 
mols.) were mixed and’ heated with 10 per cent, aqueous sodium 
hydroxide (1*25 mols.) in a reflux apparatus for several hours until 
the solid product of the mixture of the two organic reagents had 
been decomposed. On cooling, a brown, solid mass separated con- 
sisting of crude benzybjS-naphthylmethylamine (yield, 70 per cent.). 
This base was soluble in benzene, acetone, or alcohol, and crystal- 
lised in lustrous, colourless needles melting at 82 — 83° : 

0*3358 gave 15-8 c.c, N 2 at 17° and 765 mm. N = 5‘51. 
CjgHj^N requires N=:5‘67 per cent. 

Like all the other known dialkyl*i3-naphthylamines, this tertiary 
base did not couple with diazonium salts. 

2 ‘A‘Dinitrophenyl-^n<iphthylmtthylamxne (rV). 

Molecular proportions of /S-naphthylmethylamine and 4-chlorO' 
1 : B-dinitrobenzene were dissolved in alcohol, and the solution 
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heated under reflux .with fused sodium acetate for two to three 
hours. The crystalline product separating from the cooled solution 
was washed successively with alcohol and water to remove 4-chloro- 
1 : 3-dinitrohenzene and sodium salts respectively. The final resi- 
due was c^stallised from benzene or acetic acid, from which it 
separated in orange-red, elongated prisms melting at 183^ : 

O'leao gave 18-2 c.c. at 18° and 756 mm. N = 12'88. 

requires N = 13'00 per cent. 

2 : ^‘^^‘^tTojpheuyluitro-^-Tiayhthylincthylajriint^ 

N02-CioHe-N(CH3).C6H3(N02)2.’ 

—The preceding dinitro-compound was dissolved in the least 
possible amount of glacial acetic acid and treated with sufficient 
nitric acid (D 1-42), diluted with an equal volume of glacial acetic 
acid, to introduce one nitro-group. The solution was stirred 
thoroughly, warmed, and left overnight in the ice-chest, when a 
mass of yellow crystals separated. This product crystallised from 
alcohol in yellow flakes and melted at 156—157°: 

0*1080 gave 14*7 c.c. Ng at 22° and 761 mm. 15*52. 

^17012^^6^4 requires N = 15-22 per cent. 

The authors’ thanks are due to the British Dyestuffs Corporation 
(Manchester) for the starting materials employed in this 
investigation. 

City and Gumns Technical College, Finsbury, 

Leonard Stbeet, City Road, [ Received ^ August 1 th , 1919.] 
London, E.C. 2. 


Gl—Action of Phenylhydrazine on Phthalaldehydic 
and Phthalonic Acids : PhenyUhydrazo- and Azo- 
Phthalide, 

By pRAFULLA Chandra Mitter and Jnanendra Nath Sen. 

In a previous communication (T., 1917, 111, 988) the authors have 
shown that by the action of phenylhydrazine on opianic and nitro- 
opianic acids in. ethereal solution derivatives of hydrazo phthalide 
are formed, which can be oxidised by mercuric oxide to azo- 
pbthalides. ^ In the case of phthalonic acid definite indications of 
e formation of hydrazo- and azo-phthalide derivatives were ob- 
tained, although the products could not then be isolated. It hag 
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now been found that on adding a solution of phenylhy<irazine hydxo. 
chloride to a nearly neutral solution of phthalonic acid the phenyl 
hydrazone is obtained, which on treatment with dilute hydrochloric 
acid is converted into phenylphthalazonecarboxylie acid identical 
with the anhydrophenylbydrazine-O'Carboxyphenylglyoxylio acid 
prepared by Henriques (5cr., 1888, 21 , 1610). 

In the case of phthalaldehydic acid, treatment with phenylhydr- 
azine hydrochloride under similar conditions gives phenylhydrazo- 
phthalide, which can be oxidised in acetone solution bj mercuric 
acetamide to phenyl azoplithalide. Treatment with acetic acid con- 
verts the hydrazophthalide into phenylphthalazone (Racine, 
Annalen, 1887, 239 , 80): 


/\cH;N-SHPh 

CH'NH‘NHPh 

/\/\ 

1 1 >0 
\/\/ 




(I.) 

CO 

(II.) 



CH-N:NPn 

CH 


/\/\ 

1 1 



\/\/ 

!\/'\/NPI, 


CO 

CO 


(III.) 

(IV.) 


(*(CO,U)*NH-NHP]i 

C(CO.,H) 

/\c(C 03 H):N-NHPh 




I 

\/\/ 

y'\/NPh 


CO 

CO 

(V.) 

(VI.) 

(VII.) 


Experimental. 

Phenylhydrazone of Phthalaldehydic Acid (I). 

On account of the great solubility of the pheiiylhydrazine deriv- 
ative in ether, the compound was prepared by the action of phenyl- 
hydrazine hydrochloride on the sodium salt of phthalaldehydic 
acid. 

Phthalaldehydic acid (1*5 grams : 1 moL) was dissolved in sodium 
carbonate solution (0*75 mob), and to this an aqueous solution of 
phenylhydrazine hydrochloride (1’45 grams: 1 mol.) was added. 
The phenylhydrazino derivative separated almost immediately as a 
canary-yellow powder in almost quantitative yield (2*7 grams). On 
crystallisation from slightly warm dilute alcohol it was obtained in 
pale yellow needles melting at 106^, which turned pink on exposure 
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to air. It dissolves readily in sodium hydrogen carbonate solution 
or ammonia. Acetic acid transforms it into the cyclic compound : 

0*1065 gave 0*2741 CO 2 and 0*0476 H 2 O. C = 70'19; H = 4*97. 

0*1011 „ 10*3 C.C. N 2 at 24° and 760 mm. N = ll-79. 

C 14 H 12 O 2 N 2 requires C = 70*00; H = 6'00; N = 11*66 per cent. 

The substance was dissolved in alcohol and titrated with standard 
alkali. It was found to be monobasic : 

0*1373 required 5*65 c.c. of A/10~alkali, whilst this weight of a 
monobasic acid of the above formula requires 5*70 c.c. 

Ph e ny laz oyhthaJide. 

Phenylhydrazophthalide (II, 0*55 gram) was dissolved in about 
20 c.c. of pure acetone, 2 grams of pure recrystallised mercuric 
acetamide were added, and the mixture was heated on the water- 
bath utraer reflux for about tliree hours. The colour of the solu- 
tion gradually changed to deep yellow. The solution was filtered, 
the residue washed with acetone, and the washings added to the 
filtrate. The filtrate was evaporated to dryness and the residue 
washed with dilute sodium carbonate solution and water, and then 
iissolved in acetone. On adding water a small quantity of tarry 
matter was precipitated, which was removed by filtration. Further 
addition of water precipitated the azo-compound (HI) in yellow 
plates melting at 149 — 150°. The substance is insoluble in sodium 
carbonate, and gives with concentrated sulphuric acid a purple 
coloration. The alcoholic solution is yellow with a green shade, and 
the colour changes to pink on the addition of alkali. 

The compound dissolves readily in acetone or benzene: 

0*1581 gave 0*4132 CO. and 0*0612 H.p. C = 7i*05; H=4*30. 

0*1025 ,, 10*5 c.c. N. 24° and 760 mm. N = ll* 86 . 

C 14 HJ 0 O 2 N 2 requires 0 = 70*49; H = 4*20; N = 11*77 per cent. 

Phenylphthalazone (IV). 

Phenylhydrazophthalide is warmed with a small quantity of 
glacial acetic acid for a few minutes and hot water is added. The 
phthalazone is readily obtained in fine needles with a pale pink 
colour melting at 105°. It is insoluble in alkali even on boiling. 
(Found: N=: 13*11. requires N = 12*61 per cent.) 


Phthalonic Acid and Phenylhydrazinc, 

Phthalonic acid (1 gram : 1 mol.) was dissolved in water contaiu- 
ing sodium carbonate (0*42 gram: 0*75 mol.), and a solution of 
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phenylhydrazine hydrochloride (1'5 grams: 2 mols.) in water was 
added. The phenylhydrazine derivative (V or VI) separated at once 
in crystalline flakes melting at 171 — 172°. It dissolves readily in 
acetone or alcohol, but on the addition of water the solution 
deposits an oil. All attempts at recrystallisation failed: 

0-0938 gave 0*2167 CO^ and 0*0360 HjO. C = 63*06; H=:4*27, 

0*1169 „ 9-6 C.C; N 2 at 23° and 760 mm. N=9*73. 

CjgHjjO^Ng requires C = 63*38; H = 4’23; lSr = 9*85 per cent. 

The substance was dissolved in dilute alcohol and titrated with 
standard alkali. It was found to be dibasic : 

0*1449 required 9*4 c.c. of fl^/lO-alkali, whilst this weight of a 
dibasic acid of the above molecular formula requires 10*2 c.c. 

The substance gradually turns brownish-yellow on exposure to 
air. Attempts at oxidation with mercuric acetamide did not yield 
any pure product. 

Phen^lphthalazo7iecarhoxylic Acid (VII). 

The mother liquor after the filtration of the hydrazo-compound 
deposits, on keeping, long needles with a silky lustre dissolving 
readily in sodium carbonate solution and melting at 210°. The same 
substance is also , obtained by keeping the hydrazophthalidecarb- 
oxylic acid suspended in dilute hydrochloric acid. (Found, 
C = 67*08; H-3*63; N = 10*10. CisHjoOgKg requires C= 67*67; 
H = 3'76; N = 10*05 per cent. 

Sia Tabak Nath Falit Laboratory, 

Untvrbsity Collkgr of Sotenoe. 

Calcutta [Received, Moy 31«, 1919.] 


OIL — Mercury Mercaptide Nitrites and their 

Reaction ivith the Alkyl Iodides. Part Vll 
Chain Compounds of Sulphur (continued). 

By Sir Prafulla Chandra Ray and Prapulla Chandra Guha. 

In Part IV, of this series (tliis vol., p. 261), among the products of 
the interaction of phenyl mercaptan and mercuric nitrite which were 
isolated, was one having the empirical formula Ph^SgEg. When 
o-naphthyl mercaptan is treated with mercuric nitrite only one 
product ia obtained, which is the exact analogue of the former, 
namely, (CjQH 7 ) 2 SgHg. This, like the benzenoid derivative, h 
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soluble in hot benzene, and can therefore be easily obtained in a 
;tate of purity. 

The action of methyl iodide on the compound PhgSsHg leads to a 
triaulphonium compound in which all the sulphur atoms are quadri- 
/alent (compare Part IV.). The action of alkyl iodides on the new 
compound, (C]oH7)2S3Hg, has proved to be of much interest. With 
[]iethyl iodide, for instance, three sulphonium derivatives, tri-, di-, 
iiid mono-, are formed together. The trisulphoniuin compound (I) 
•o?itains two sexavalent and one quadrivalent sulphur atoms. The 

Hgl CjoH, 

S ^(CHj) 

1 i I 

(I.) 

monosulphonium derivative also contains a sexavalent sulphur atom, 
and all tte monosulphonium compounds described in the present 
paper are of this category. 

The action of p-tolyl mercaptan on mercuric nitrite has also been 
studied. The mercaptide nitrite corresponds with the formula 
C-H7-S(hg)(HgN02)*S‘C7H7, or preferably 

C,H,-S(hg):s(HgNO.,)-C,H,. 

I^ChIo^ophenyl mercaptan also yields a compound of exactly tlie 
same type. That they are definite compounds is proved by the fact 
that successive crops from hot benzene solution have the same melt- 
ins; point and composition. 

The mercaptide nitrite obtained from p-tolyl mercaptan reacts 
|\vith methyl and ethyl iodides, yielding in each case a mono- and a 
li-sulphonium compound, the sulphur atoms of tlie latter l^eing 
;e.^avalent (com}>are Part VT., this vol., p. 548 ): 

f'.H;'S(hg):s(HgNO,)-C,H- 

R,, Hgl R, 

aiL'is — S-C,H, and Hgl'S’C.H- , 

'll' " ‘ 

h I h. 

The mercaptide nitriio froin />-chloroplieuyl mercaptan gives with 
alkyl iodides only one monosnlphonium compound of the type: 

He 

HgI*vS.G,H,Cl . 

1 2 

In Part VI. of this series one of us has described diaulphonium 
■ompounds containing one or both of the atoms of sulphur in the 
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sexavalent condition. The present work not only corroborates the 
existence of this class of compounds, but goes a step further in that 
a trisulphonium compound is described containing two sexavalent 
and one quadrivalent sulphur atoms. 

In addition to the monosulphonium compounds described in thg 
present paper, another series has been prepared, namely, that ob- 
tained by the reaction of ethyl sulphide and mercuric iodide with 
the higher and lower homologues of ethyl iodide, and in each case 
a compound of the type EtoSjRTjHgTo has been obtained (compare 
Smiles and Hilditch, T., 1907, 91, 13%). 

It has already been shown that the disulphonium compounds can 
be synthesised by the direct union of the components, for example, 
ethyl disulphide, ethyl iodide, and mercuric iodide (T., 1916, 109, 
611). By substituting, however, the other alkyl iodides the corre- 
sponding members of the series have been obtained, with this differ- 
ence, that an interchange of radicles invariably takes place. Thus, 
when a mixture of ethyl disulphide and mercuric iodide is treated 
with an alkyl iodide,. RT, compounds of the type EtRS 2 ,Hgl 2 ,RI are 
formed. Again, when a mercaptide nitrite like the compound 
EtS’HgNO, is treated with an alkyl iodide, RI, by an interchange 
of radicles, the compound EtRS 2 ,Hgl 2 ,RI is obtained (?oc. cit.). It 
is thus seen that either mode of formation yields the same compound, 
the interchange of radicles being thus the most prominent feature. 
There is, however, this marked difference that in the monosulphon- 
ium series no sucli interchange of radicles has been found to take 
place. 


Experimental. 

Interaction of a-NapJithyl Mercaptan and Mercartc Nitrite: 

Formation of the Compound (CjoH 7 ) 2 SsHg. 

An alcoholic solution of a-naphthyl mercaptan was slowly dropped 
from a pipette into mercuric nitrite solution with constant shaking 
At first a white precipitate appeared, which, however, soon acquired 
a yellow tint. The granular precipitate was collected, washed, and 
dried in a vacuum. For further purification it was crystallised from 
boiling benzene, in which it was fairly readily soluble, and then 
melted at 198°: 

0’1118gave0'1827 CO, and 0*03d4 H.O. C = d4-57; H = 3'43. 

0*1200 0 0459 Hg and 0*1354 BaSO^. Hg = 37*93; S = 15 3?. 

CooHnSoHg requires C^43 G3; H = 2*54; Hg=:36-36; 

17*45 per cent. 
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Interaction of the Comfound (C,oH,) 2 S 3 Hg and Methyl Iodide: 

Formation of the Trtsnlphomum Compound (I). 

The method of procedure is exactly the same as in the interaction 
of simple mercaptide nitrites and alkyl iodides. After heating with 
methyl iodide under reflux, the mixture was allowed. to cool. Within 
half an hour, the heavy, oily liquid at the bottom began to solidify 
to well-defined crystals, which were collected. The substance was 
inM)luble in acetone, and was therefore washed several times with 
this solvent. Finally, it was recrystallised from hot methyl alcohol, 
when dull yellow crystals melting at 113® were obtained. Both the 
soluble and insoluble varieties of this series of sulphonium com- 
pounds dissolve readily in boiling methyl alcohol, and thus all of 
them have been obtained in a pure condition : 

0‘2196 gave 0*2219 COo and 0-0574 HoO. C = 27'56j H=2'90. 

0-3016 „ 0*0540 Hg „ 0*2484 Agl Hg= 17*91 : 1 = 44*15 

0-3729 ,, 0*2223 BaSO^. S = 8*19. 

requires C = 27*18; H = 2*79; Hg = 17-42; 

1 = 44-26; S = 8-36 per cent. 

The filtrate, after the separation of the above insoluble compound, 
was freed from excess of methyl iodide by evaporation. The oily 
residue was dissolved in acetone, the solution filtered, concentrated 
to a small bulk, and excess of ether added, when a yellow oil was 
again precipitated. The oil was dissolved in boiling methyl alcohol, 
and on slowly cooling, yellow needles with a faint green tint sepa- 
rated. From the methyl alcoholic solution five successive crops were 
obtained by fractional crystallisation. Of these, the first two crops 
melted at 102°; they were therefore mixed and again crystallised 
from the above solvent, when the product melted at the same tem- 
perature. This was the sexavalent monosulphonium compound and 
gave the following results on analysis : 

0-1496 gave 0*1058 COg and 0-0284 HoO. C- 19-29; H = 2-ll. 

0-3927 „ 0-1023 Hg „ 0-3524 Agl. Hg = 26'05‘ 1 = 48-48 

0*2650 „ 0*0693 Hg. Hg=:26*12. 

Ci 2 Hi 3 l 3 SHg requires 0 = 18*7; H = l*82; Hg = 25-97; 

1 = 49*5 per cent. 

The mother liquor from which the above five fractions were 
obtained began to deposit oily globules which were dissolved in 
acetone. On the addition of ether an oil was obtained which was 
kept m a vacuum over sulphuric acid for several days, but did not 
solidify. On stirring, however, with a little ether, crystallisation at 
once occurred. The compound was now purified by repeated crystal- 
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lisation from methyl alcohol, and when pure it melted sharply at 
930. It consisted of the disulphonium compound, 
C,oH7’CH3S2,Hgl2,CH3l: 

0-2020 gave 0-1418 COg and 0-0332 Ufi, C = 19'14; H=l-82, 
0-2065 „ 0-0507 Hg „ 0-1750 Agl. Hg=24*67; 1=46*02. 
CiaHisTsSoHg requires C = 17-95; H = 1*52 ; Hg = 24*93; 

. 1 = 47-51 per cent. 

As was to be expected, an interchange of radicle takes place in 
this case. 

Interaction of the Compound (C2f|H7)2S3Hg and Propyl Iodide: 
Formation of the Monosulphonium Compound ^ 

From methyl-alcoholic solution the compound was deposited as aa 
oil which, when kept in a vacuum for a week, solidified. It was then 
further purified by recrystallisation from methyl alcohol, when it 
melted at 106®: 

0-1345 gave 0‘1173 CO2 and 0'0334 HgO. C = 23-82 ; H = 2 76. 
0-3701 „ 0-0900 Hg „ O’SIOI Hgl. Hg=24*32; 1=45-28. 
CifiH2il3SHg requires C = 23-25; H = 2-54; Hg = 24-21; 

1 = 46*13 per cent. 


Mercuric Niinte and p-Tohjl Mercaptan: Formation of the 
Compound CyH7*S(hg)!S(HgN02)*C7H7. 

On adding an alcoholic solution of the mercaptan to the mercuric 
nitrite solution a product is obtained which on allowing to remain 
and occasionally stirring forms a dull yellow, granular mass. This is 
purified by crystallisation from hot benzene. Three successive crop? 
melted at 127®. The purity of the compound is thus unquestion- 
able. It evolves nitrous fumes when treated with hydrochloric acid : 

0*0937 gave 0-0982 CO., and 0*0234 HoO. C = 28*58; H = 2-77. 

0*1419 ,, 3-2 c.c. No at 25® and 760 mm. N = 2*43. 

0-1316 „ 0-0737 HgS. Hg = 48-27. 

C.28H2«04N2S4Hg3 requires 0 = 28*38; H = 2‘36; N = 2-36; 

Hg=50*68 per cent. 


Interaction of the Mercaptide Nitrite of p-Tolyl Mercaptan and 
Methyl Iodide : Formation of the Compound* 
C7H7*SMe2To-SI(C7H7)*HgI and C^H^-SMej^Hgl- 
A clear solution was obtained in this case on digMting the mer- 
captide nitrite with methyl iodide for three or four minutes, AftN 
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evaporating the excess of methyl iodide the oily residue was dissolved 
in acetone and the solution filtered. On concentrating and cooling, 
a small quantity of yellowish -white, scaly crystals began to be 
deposited. The compound was collected and washed with a small 
quantity of cold acetone. On recrystallising from hot methyl alco- 
hol it melted sharply at 109°. The filtrate on evaporation of the 
acetone, left an oily residue, which was dissolved in methyl alcohol. 
On slow evaporation of the solvent, needle-shaped, yellow crystals 
melting at 121° were obtained. 

The disulphonium compound melting at 109° gave the following 
results on analysis ; 

0T656 gave 0*1216 COg and 0 0428 Kfi. 0 = 20-08; H = 2'87. 

0-3418 „ 0*0735 Hg „ 0-2950 Agl. Hg-21-50; 1 = 46-63. 

Ci 6 H 2 ol 4 S 2 Hg requires 0 = 19-51; H = 2-03; Hg = 20'32; 

I = 5TG3 per cent. 

The monomljphonium compound melting at 121° gave the follow- 
ing results : 

0-2718 gave 0-1440 00. and 0-0686 H.O. 0 = 14-45; H = 2-80. 

0-4152 „ 0-1132 Hg*^ „ 0-3912 Agl. Hg=27-27; I = 50‘91. 

CglljsI^SHg requires 0 = 14-51; H = T75; Hg = 27-25; 

1 = 51-90 per cent. 


Inkraction of the Mercaptide Nitrite of ^-Tohjl Mercaptan and 
Ethyl Iodide: Formation of the Compounds; 
C 7 H 7 *SEt 2 l 2 *SI(C 7 H 7 )'HgI and C. 3 H,'C 6 H 4 -SEtJ 2 *HgI. 

The method of procedure was exactly the same as described above. 
The disulphonium comifGund melts at 120°: 

0-1235 gave 0 0240 Hg and 0-1111 Agl. Hg = 19-43; 1 = 48-63. 

CigH 24 l 482 Hg requires Hg = 19-76; 1 = 60-20 per cent. 

The monosulphonium compound melts at 70°: 

0-1387 gave 0-0946 CO., and 0*0320 HoO. C = 18*60; H = 2-54. 
0-2943 „ 0-0746 Hg „ 0-2641 Agl. Hg=:25-70; I- 48-50. 
CijHjglgSHg requires 0 = 18*50; H = 2-44 ; Hg= 25*^7 ; 

1 = 49-09 per cent. 


Interaction of the M trco ptide Fhtriti’ of p-Tolyl Mcrcapian and 
Fropyl Iodide : Formation of the Mo?iosid phoniuni Compound, 

C7H7*Sl2(C3H7)2*HgL 

In this case also (compare p. 1151) the compound could not be 
'fought into the solid condition until it had been kept in a vacuum 
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desiccator for some days. Finally, it was crystallised from methyl 
alcohol, when it melted at 71° : 

0 1670gave0ai93 COg and 0 0425 H 3 O. C = 19-48; H=2‘83. 
0-3006 „ 0-0764 Hg and 0-2520 Agl. Hg = 25-42; 1=45*30. 
CjsHailsSHg requires C = 19-75; H=2-66; Hg=25-32; 
1=48*23 per cent 


Interaction of ^^Morophenyl Mercaptan and Mercuric I^itrite: 
Formation of the Compound CgH4Cl*S(hg)IS(HgN02)'C(jH4Cl, 

This compound was crystallised from boiling benzene solution : 
0*3576 gave 0-1662 Hg and 0*1600 AgCl. Hg = 46’47 ; Cl=ir07. 
C 24 Hj 0 O 4 N 2 Cl 4 Hg 8 requires Hg = 47*39; Cl = 11-22 per cent. 


Interaction of the M.ercaptide Nitrite of p-Chlorophenyl MercnjAun 
and Methyl Iodide: Formation of the Compound 
CgH^CbSMegl/HgT. 

This crystallised from hot methyl alcohol in yellow needles meltiiitj 
at 129°: 

0-2647 gave 0-1202 COg and 0*0400 H 2 O. C = 12-38; H-1-68. 

0-3591 „ 0-0945 Hg, 0-4118 Agl + AgCl, and 0-2863 AgCl by 
chlorination. Hg = 26*32; 1 = 48*47; Cl = 6*19. 

CgHioClIaSHg requires 0 = 12*73; H = T33; Hg = 26-51; 

1 = 50*49; Cl = 4*70 per cent 

The corresponding ethyl compound was at first deposited as an oil, 
but, when purified by repeated crystallisation, formed a yellow 
powder melting at 64° : 

0*2796 gave 0*1446 COg and 0*0495 HoO. C = 14‘ll; H = l*77. 

0-4310 „ 0-1100 Hg, 0-4506 Agl + AgCl, and 0*3051 AgCl by 
chlorination. Hg = 25-52; 1 = 46-83; Cl = 4*42. 

CjoH j^ClIaSHg requires C = 15 -34 ; H = 1 - 79 ; Hg = 25 • 57 ; 

1 = 48-71; Ci-4*54 percent 


Ueaciion of Ethyl Sulphide and Mercuric Iodide with Alkyl 
Iodides. 

A mixture of ethyl sulphide and ethyl iodide was heated under 
reflux with an excess of mercuric iodide, when a golden-yellow liqiiid 
was obtained. It was dissolved in a minimum quantity of acetone 
and precipitated by ether and the process repeated. A yellow, crys- 
talline powder was obtained, which melted at 110°. A small quan- 
tity lenaained insoluble in acetone and melted at 146 — 147° (wo* 
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ire Part VI). The compound melting at 110° gave the following 

isults : 

0*1984 gaveO-0757 CO^ and 0'0427 HgO. C = 10*41; H=2-39. 
0*2775 „ 0'0764 Eg ,, 0'2708 Agl. Hg = 27*53; 1 = 62-74. 
C 6 H 25 l 3 SHg requires C = 10-29; H = 2'14; Hg=28’57; 
I=54'43 per cent. 

A mixture of ethyl sulphide and methyl iodide was treated with 
tcess of mercuric iodide as above. The yellow, crystalline product 
lelted at 65 — 67° : 

0-2652 gav60-0862 COg and 0-052 H^O. 0^8 86; H = 2-180. 

0- 5518 ,, 0*1695 Hg „ 0-5347 Agl and 0*1480 BaSO^. Hg = 

28-91; 1=52 36; S = 3-68. 

CjHisIsSHg requires C = 8-75; H = l-90; Hg = 29'15; 1 = 55-53; 
S=4'67 per cent. 

The corresponding yellow, crystalline yrofyl derivative melted 
88-89°: 

0 1904 gave 0-0861 CO., and 0 0480 H,0. C-12-33; H = 2 81. 
0*3796 „ 0-1038 Hg „ 0-3569 Agl. Hg = 27-35; 1=50-83. 
C 7 H 27 lsSHg requires C = 11’77; H = 2'38; Hg = 28-00; 

I = 53 - 36 per cent. 

The corresponding yellow, crystalline hutyl derivative melted at 

1 - 73°: 

0-3839 gave 0-1874 CO^ and 0-0673 H.O. C = 13’35; H = l-95. 
0-5745 „ 0-1565 Hg. Hg = 27-24. “ 
gH^glgSHg requires 0 = 13*19; H = 2-61; Hg = 27’47 per cent. 

Chemioal Labobatoby, 

NIVERSITY COIXSOE OF SCIENCE, 

I Calcutta. {Etcchcd, May 12iA, 1919.j 


W,— Asymmetric Replacement in the meta-iSe?*?V^?. 
Part L 

By William Henhy Gough and Jocelyn Field Thorpe. 

E interaction of organic halogen derivatives containing two atoms 
the halogen and substances of the type of potassium cyanide 
lally leads to the replacement of both halogen atoms and the 
^sequent production of the corresponding dinitriles. If an 

t iufficient quantity of potassium cyanide is present completely to 
ct this change, it generally happens that the whole of the 
is utilised in forming the dinitriles and the rest of the 
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dihalogen derivatives remains unaltered. This is, at any rate, the 
usual course of the reaction when the halogen atoms are symmetric- 
ally placed in the organic molecule, although it is obvious that 
asymmetric substitution, that is, the successive replacement of the 
halogen atoms, with the intermediate formation of the compound 
in which only one halogen atom is substituted, can and does take 
place when the halogen atoms are in positions in the organic mole- 
cule which cause them to possess different degrees of reactivity, and 
therefore render one of them more open to attack than the other. 

There is thus no reason to suppose that the three ww'-dibromo- 
xylenes (xylylene dibromides), in each of which the bromine atoms 


/\ 



CHgBr 

CH.Br 


CH^Br 



ortho-> 


meta-. 


CHjBr 



CHgBr 

para-. 


are symmetrically placed to each other, would exhibit any funda- 
mental differences in their behaviour towards alcoholic potassium 
cyanide under the same experimental conditions, and yet the 
evidence brought forward in this communication shows clearly that 
whereas the o- and ^-compounds are converted directly into the 
dinitriles without any intermediate formation of the bromonitriles, 
C(;H4(CH2Br)*CH2‘CN — even though an insufficient quantity of 
potassium cyanide to form the dinitrile is present — the bromine 
atoms in the meta-compound can be easily replaced successively, 
and that it is a simple matter to prepare the w-bromo-nitrile, of 
the above formula, in considerable quantities. In other words, the 
reaction between t£)to^'dibromo-o-(or /?-)xylene and alcoholic 
potassium cyanide (equal molecules) is represented by equation (1), 
whereas equation (2) represents the reaction in tke case of the 
meta-compound : 

(1) 2CcH*(CH2Br)2 -f 2KCN - CoH^(CH2‘CN)., 4- 

C<,H4“(CH2Br)2 + 2KBr. 

( 2 ) C6H4(CHoBr)2 + KCN - C6H4(CHoBr)*CH2*CN + KBr. 

It is certainly remarkable that this property of the meta-com- 
pound should have been hitherto unrecognised, because the con- 
version of all three cxa^-dibromoxylenes into the nitriles has been 
carried out by several investigators. Indeed, it was while we were 
attempting-to prepare the jn-dinitrile by what we understood to be 
Kipping's method that tide isolation of this intermediate product 
occurred. It happens that the reference to Kipping's paper is 
quoted wrongly in “Beilstein," and the details of the preparation 
given there, which are evidently taken from the paper by Oddo 
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(^(jdzzcttci, i89<J, 23, ii, 338), state that twenty hours on the water- 
bath are sufficient to convert 13-4 grams of uw^-dibromo-m-xyleiie, 

9 grams of potassium cyanide, and 500 c.c. of alcohol completely 
into the dinitrile and potassium bromide. As a matter of fact, in 
our hands these conditions led to a 90 per cent, yield of the pure 
wi-bromo-nitrile, and we were unable to isolate any trace of the 
dinitrile. A subsequent reference to Kipping's paper (T., 1888, 
53, 41) showed that he had heated his reaction mixture on the 
v/ater-bath for a “considerable time.'’ It is certain, moreover, that 
Kipping's product could not have contained any appreciable 
quantity of the bromrvnitrile, because he found that the crude oil 
formed m his reaction gave an almost theoretical yield of 
//i-phenylenediacetic acid when it was hydrolysed by alcoholic 
potassium hydroxide (ibid., p. 43). 

It seemed therefore desirable to carry out a series of comparative 
.experiments on the behaviour of the three cow'^libromoxylenes 
towards potassium cyanide under different conditions in order to 
ascertain whether this property of asymmetric replacement was 
characteristic of the meta-series, and whether, in fact, we had to 
hand another example of abnormal behaviour in these derivatives. 

a)U)^-Dibromo-o-xylene has been converted into the dinitrile by 
Baeyer and Pape (Ber., 1684, 17, 447); similar conditions were 
subsequently employed by Moore and Thorpe (T., 1908, 93, 175) 
for the preparation of large quantities of the compound. When ' 

10 per cent, more than the amount of potassium cyanide, represent- 
ing two^ molecular proportions, is used and the quantity of the 
solvent is reduced to a minimum, the reaction proceeds smoothly 
and is finished at the end of an hour, the heat generated being 
sufficient to carry the change to completion. 

The yield is good, and the only by-product accompanying the 
dinitfile is a spaall quantity of oily impurity of indefinite character; 
no trace of the bromo-nitrile can be detected. 

The interaction of one molecular proportion of tow'-dibromo-o- 
xylene and one of potassium cyanide was investigated by Moore 
and Thorpe during the earlier experiments (foe. cit.), but the details 
were not then published, because the preparation of the inter- 
mediate bromo-nitrile, which was the object in view, was not 
achieved. A description of this work is now included in the experi- 
mental portion of this paper; it shows clearly that the reaction 
proceeds in accordance with equation (1) above. 

p-Phenylenediacetonitriie has been prepared by Klippert (Ber., 
1876, 9 , 1766) from m<y^dichloro-p-xyldhe, and ^by Kipping (T.[ 
1888, 53, 44) from the corresponding dibromo-derivative. Kipping 
found that the yield of the dinitrile was only approximately 50 per 
VOL. CXV, ’ Y V 
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cent, of the theoretical, the remainder of the product being an 
amorphous substance of resinous character ; we agree with him that 
it does not appear possible to avoid the formation of this resin or 
to increase the yield of the dinitrile by varying the conditions. The 
reaction under his conditions proceeds smoothly, but requires a 
longer time than is the case with the ortho-derivative; no trace of 
the bromo-nitrile is formed. 

When one molecular proportion of uaj^-dibromo-p- xylene and one 
of potassium cyanide are employed, the reaction proceeds in accord- 
ance with equation (1), approximately 50 per cent, of the dibromo- 
compound being recovered unchanged and the remainder being 
converted into the dinitrile. 

The references in connexion with the preparation of w-phenylene- 
diacetonitrile have already been given, and we have stated that, in 
our hands, the published experimental conditions led to the form- 
ation of the TW-bromo-nitrile (I) as sole product. The constitution 
of this substance has been placed beyond question by its conversion 
into the already known cdw^-dihydroxy-m-xylene (II) (Colson, Ann, 
Chim. Phys,y 1885, [vi], 6, 112) by the action of freshly precipitated 
silver hydroxide. We have also further characterised it by the 
formation of the hydroxy-citrile (III), the hydroxy-acid (IV), the 
ethoxy-derivative (V), and the acid (VI) which is formed by con- 
densing it with the sodium compound of ethyl malonate and hydro- 
lysing the product. 

CHg-CN 

(I-) 

CH.-CO.H 

/\ 

l^yCHj'OH 

(IV.) 

to ascertain whether the state of dilution of the potassium cyanide 
had any influence on the course of the reaction in the three series, 
but this was found not to be the case, and it is evident, therefore, 
that the property of asymmetric replacement in a compound possess- 
ing apparent symmetry is characteristic of the meta-series. 


Experiments were also carried out in order 


/\ 

(II.) 


/\ 


v/ 


CH,-OH 

(III.) 


/\ /\ 

(V.) (VI.) 
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E X P E III M E N T A L. 

The Interaction of Alcoholic Potassium Cyanide (1 mol.) and 
(o 0 ^‘Dihromo-o-{md ^-)xylene (1 md.). 

0 ii}f-Dibromo-o~ xylene. — This operation was carried out in a 
manner similar to that described in the earlier paper (Moore and 
Thorpe, T., 1908, 93, 17o), but care was taken to keep, as far as 
possible, to the theoretical amounts required by equation (1) 
(p. 1156). 

Fifty-three grams of pure wu'^-dibromo-o -xylene melting at 95°, 
and in a finely ground condition, were added gradually to a boiling 
solution containing 13 grams of Kahlbaum's purest potassium 
cyanide, which had been prepared by dissolving the cyanide in the 
smallest possible amount of cold water and adding three times the 
volume of absolute alcohol. When all the dibromide had been 
added, the mixture was allowed to remain for half an hour, when it 
was diluted with water, and the oil, which was then precipitated, 
extracted with ether. The dried ethereal solution was freed from 
the solvent, and the oily residue submitted to careful fractionation 
under diminished pressure (20 mm,). The fraction boiling below 
160° was then redistilled, and the portion boiling between 135° and 
140° collected. The distillate solidified, and was found to melt, 
without further purification, at 94 — 95°. An analysis (Found: 
Br = 60*71. CgllgBr., requires Br^-60*6 per cent.) proved it to be 
pure ww'-dibromo-o -xylene. The amouut recovered weighed 24*7 
grams, or, in other words, it represented approximately 50 per cent, 
of the dibromo-compound originally used. 

iiuti'-Dibromu-p-xylenc. -In this case, the same conditions and 
quantities as those given above were used, excepting that, after all 
the dibromide had been added, the mixture was heated on the 
water-bath for four hours. Fractionation of the oily product gave 
a quantity of distillate boiling below lG0°/20 mm., and this on 
redistillation gave 25 grams of liquid boiling at 145°/ 21 mm., which 
rapidly solidified in the receiver. The solid melted, without further 
purification, at 143°, and an analysis (Found; Br = 60*56. CgH^Br., 
requires Br = 60*6 per cent.) proved it to be pure (ocu'-dibromo-jh 
.xylene. In this case also it is evident that the reaction had pro- 
ceeded in accordance with equation (1) (p. 1156), and that approxim- 
ately 50 per cent, of the dibromo-compound had been recovered 
unchanged. 

The residue left in the fla.sk after the ww^-dibromo-o-xylene bad 
been distilled off, together with a small quantity obtained on sub- 
sequently refractiouatiug the distillate, solidified on cooling, and 

X X 2 
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when recrystallised from alcxjhol yielded 14’5 grams of pure 
0 “phenylenediacetonitrile melting at 60°. On the other hand, the 
residues from the ww^-dibromo-p-xylene experiment, which also 
solidified on cooling, gave only 8 grams of the dinitrile melting at 
98° when recrystallised. 

The Interaction of -Dihromo-Tn-xi^lene ami Alcoholic Potamnm 
Cyanide under Different Conditions, 

(1) Experiments involving the Use of cum^-Dihromo-vo-xylene* 
(1 mol.) and Potassium Cyanide (2 moUi). (a) Oddds Method 
{loc. cH.). 

wftj^-Oibromo-m- xylene (13'4 grams) and 9 grams of potassium 
cyanide (pure and finely ground) were mixed with 500 c.c. of 
alcohol and heated in a flask fitted with a reflux condenser for 
twenty hours on the water-bath. The alcohol was then distilled off 
and water added, the precipitated oil and aqueous liquid being 
extracted by ether. The washed and dried ethereal solution yielded 
an oil on evaporating the solvent, which, when distilled under 
18 ram. pressure, gave 9‘5 grams of a colourless oil boiling at 
140 — 141°. This oil appeared to be the sole product of the reaction. 

{h) The quantities and conditions employed in this case were 
based on those used by Atkinson and Thorpe (T., 1907, 91 , 1699) 
for the production of the three tolylacetonitriles. Sixty grams of 
pure, finely ground potassium cyanide were dissolved in the smallest 
possible quantity of water, and then diluted to 500 c.c. with alcohol. 
To this solution were added 50 grams of recrystallised touMibromo- 
?«-xylene dissolved in 200 c.c. of alcohol. The whole was then 
heated on the water-bath under a reflux condenser for twenty-four 
hours, when it was noticed that, after the reaction had been in 
prepress for tw'o hours, an orange-coloured precipitate formed, the 
amount of which continued to increase for some time. At the end 
of the time specified, the alcohol was removed by distillation, water 
added in sufficient quantity to dissolve the potassium salts, and the 
mixture, after being cooled to 0°, filtered. The precipitate was 
then washed with hot alcohol, in which the nitrile is readily soluble, 
and the oil recovered from the alcohol in the usual way. It boiled 
at 140 — 141°/18 ram., and weighed 36 grams; there was no fraction 
of higher boiling point. The orange-coloured precipitate was 
purified by repeated extraction with hot alcohol and then with 
boiling water.. It was an amorphous substance evidently of high 
molecular weight, since it did not melt and was insoluble in al! the 

* In all the exparimenta described in this section pure vw’-dibromo m- 
xylene melting at 76 — 77* was used. 
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usual organic solvents. An analysis showed it to contain N = 10-4 
per cent but we have not as yet been able to assign any constitu- 
tion to it. Its formation was evidently due to the large excess of 
potaasium cyanide used in tlie reaction. 

(c) Finally an experiment was carried ont in order to see 
whether the dilution of the potassium cyanide had any important 
influence on the nature of the product, the proportions used being 
the same as those given by Oddo. Thus, 53-6 grams of the dibromo 
and 36 grams of potassium cyanide w&e taken, together 
with 500 c c. of alcohol, that is, about one-fourth the quantity used 
by Oddo the reaction being carried out in precisely the same way 
as described m experiment (a). Here again the sole product was 
a colourless oil boiling at 140-14P/18 mm., the weight obtaineil 
lipni^ 38 grams. 

(2) AVpcnmsni involving thv. Use of ^o>’-D,hromo.m-^.ylene 
(1 mof.) and Potassium Cyanide (1 mof.).-The conditions used in 
thus experiment were the same as those given in the case of 
.o-dibrommix{and p-)xylene on p. 1159, the mixture being how- 
ever, heaW for ten hours on the water-bath before being worked 

Tn ^aioMo a* 

practically the same temperature as 
the dibromo-compound used. An analysis showed, however that it 
was the pure bromo-nitrile (Found: Br = 38-12. C,H,Br.. requires 
Br_60-6; CsHghBr requires Br = 38-1 per cent.). The yield was 
almost theoretical. 


^'Bromu-m-tol ffJucffrnniyiie (I, p. 1158). 

This substance, prepareil by any of the methods described above. 
]S a colourless, mobile liquid which, as already stated, boils at 

140 141°/ 18 mm., or. with slight decomposition, at 220 221°/ 

to6 mm. The yield is approximately 90 per cent, of that 
theoretically possible: 

0'0863gave 0'1625 CO. and 0 0313 H.O. 0^51-45; II = 4‘0o. 

0-2099 (by Carius’ method) gave 0*1879 AgBr, Br = 38-10. 

0*4865 (by alcoholic AgNO.q) required 0*3698 AgNOj. Br = 37-99. 

CgHaNBr requires C=r51-4; H-38; Br = 38*l per cent. 

An attempt to determine the nitrogen content failed, owing to 
the fact that the substance reacted with copper oxide at the ordinary 
temperature, and the combustion was therefore practically complete 
before the air had been swept from the tube. An estimation was 
carried out by Kjeldahl s method, but here again no accurate result 
'vas obtained, due doubtless to the destruction of part of the 
ammonia by the bromine liberated. The bromo-nitrile is in many 
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ways a curious compound, and is very inert towards most of the 
usual reagents. For example, it is not acted on by concentrated 
hydrochloric acid even after prolonged boiling, and is unaffected 
by 64 per cent, aqueous potassium hydroxide or by mild reducing 
agents. On the other hand, it gives a characteristic reaction with 
concentrated sulphuric acid, forming, even when only very small 
quantities are used, a deep reddish-brown solution which rapidly 
sets to a jelly. The action of water precipitates a yellow powder 
which, as the following analysis shows, possesses the same empirical 
formula as the original bromo-nitrile : 

0-1563 gave 0*2940 CO, and 0 0549 HoO. C-51-3; H = 3’9. 

0*2542 „ 0*2270 AgBr. Br = 38-0.' 

0*2136 „ 12 c.c. N, at 15° and 765*8 mm. N = 6*65. 

C^HgNBr requires C = 51*4; B;=3*8; N-6-7; Br = 38*l per cent. 

The structure of this substance is under investigation. 

{j3^a^~I)ihydroxy-m-:rylene (II, ]i. 1158) and la-Hydroxy-m'tolyl' 
acetonitrile (III, p. 1158). 

The bromo-nitrile is readily converted into a mixture of these 
two substances when it is treated for half an hour with an excess 
of freshly precipitated silver hydroxide. The oil, which can be 
extracted from the product, after filtration, by ether, can be readily 
separated into two fractions, one boiling at 154 — 159°/13 mm., and 
another boiling at 145° under the same pressure. The former 
solidifies on keeping and melts at 47° (Found: C = 69*6; H = 7*2. 
CgHioOj requires C~69'5; H"7-2 per cent.). Since it readily 
gives uophthalic acid on oxidation, it is evidently ww^-dihydroxv' 
m-xylene, originally prepared by Colson {Joe. dt.). The fraction 
of lower boiling point (145°/13 mm.) was analysed: 

0*1403 gave 0*3770 CO., and 0*0770 H.O. C=-73'3; H-6‘1. 

0*1346 10*95 c.c. at 16° and 762*3 mm. N = 9*54. 

CgHgON" requires C — 73*5; H — 6*1; N = 9'5 per cent. 

It is evidently m^hydroxy-rn-tolylacetonitrih. since it yields 
w-hydroxy-m-tolyl acetic acid (see below) on treatment with hydro- 
chloric acid. The hydroxy -nitrile is a colourless, pleasant-smelling 
oil which decomposes when distilled under the ordinary pressure. 
Although their boiling points lie so close together, the separation 
of these two compounds bv fractional di^-t illation is complete. 


(a-H ydro:ty-n\-i(dylaceiic Acid (TV. p. 1158). 

This acid can be prepared from the above hydroxy -nitrile by boil- 
ing it with concentrated hydrochloric acid, and from the hromo- 
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nitrile by treatment with aqueous sulphuric acid (1 :1) in a sealed 
tube for six hours at 150°. The acid is extracted by ether, and it 
is advisable to neutralise the residue, left after evaporating the 
ether, with dilute ammonia, and again to extract with ether, in 
order to remove non-acidic impurities, before finally precipitating 
the acid by means of hydrochloric acid. It crystallises from dilute 
hydrochloric acid in white, glistening plates melting at 128°: 

0-1532 gave 0-3656 CO. and 0 0835 HoO. C = 65'0j H = 6*06. 

CgH^Os requires C = 65-l; O’O per cent. 

The acid is freely soluble in alcohol, ether, or hot water. 

iii-Etkox^-m-tolylacetomtrile (V, p. 1158). 

The bromo-nitrile (10'5 grams) is converted into this ethoxy- 
derivative when it is treated with an alcoholic solution of sodium 
ethoxide — prepared by dissolving 1-2 grams of sodium in 30 c.c. 
of alcohol — in the first instance at the ordinary temperature for 
eight hours, and finally on the water-bath for one hour. Water is 
then added and the oil extracted by ether, the dried ethereal solu- 
tion leaving a residue on evaporation which, on distillation, yields 
:the ethoxy-derivative as a colourless, mobile oil boiling at 
161— 162°/13 mm.: 

0-1020 gave 0*2790 CO. and 0 0712 H.O. C-74’59; H = 7-6. 

0-1285 8-60 c.c. N. at 14° and 768-1 mm. N = 7-99. 

CiiH^ 30 N requires C=75'4; H — 7-4; N==8'0 per cent. 

It is a remarkable fact that although the above Dumas estima- 
don gave results in accordance with theory, and that the odour of 
immonia could be detected when the compound was hydrolysed by 
ilk all, several very careful tests by the metallic sodium method 
tailed to reveal a trace of nitrogen. 


The Condensation of Efhi/l Sodioynalonate icith to-Bromo-m-iolyU 
acetonitrile. 

Ethyl {a-Cyano-va-rnethylbenzylmaJonate, 

C6H^(CH.*CN)'ClT.*CH(CO.Et)o, 

—This substance is formed by allowing a solution containing 16 
grams of ethyl malonate, which has been converted into its sodium 
derivative by means of 1-2 grams of sodium dissolved in 30 grams 
of alcohol, to react with 10- 5 grams of the bromo-nitrile at the 
temperature of the water-bath for four to five hours. It is pre- 
cipitated as an oil on tlie addition of water, and can be extracted 
with ether and isolated in the usual way. The ester boils at 

201— 203°/18 mm.: 
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0-1266 gave 0-3082 COo and 0-0754 H 2 O. C = 66'39; H-6-62. 

0-3012 12-9 c.c. N 2 at 17° and 764-4 mm. N=4-9. 

requires C — 66-4; H = 6-6; N = 4*8 per cent. 

The ester is quickly hydrolysed, by a solution containing rather 
more than the calculated quantity of sodium hydroxide, at a gentle 
heat, and the acid, C 6 H^(CH.-CN)-CHo-CH(C 02 H) 2 , is formed as a 
crystalline precipitate when the solution is acidified. It was not 
found possible, however, to recrystallise this acid, because when its 
solutions in solvents are heated, carbon dioxide is quickly 
eliminated. If, for example, its aqueous solution is boiled. 

-m-t olyl j?ro pi 0 i c a c i d , Cgll^ ( CH.,* CN ) • CH 2 * CH 2 * CO^II , 
separates on cooling. This acid crystallises from water, contain- 
ing a little hydrochloric acid, in white, glistening plates melting at 
148°, and closely resembling anthracene in appearance: 

0-1124 gave 0-2878 CO. and 0-0590 H.O. C- 69-79; H-5-90. 

0*1758 „ 1T5 c.c. X. 757-9 mm. N = 7-4l. 

requires C-69-8; H = 5-8; N-7-4 per cent. 


i,rojHoi)ic Acid (VI, p. 1158). 

This acid is best prepared from the cyano-acid described above 
by dissolving it in three times its weight of concentrated sulphuric 
acid, allowing the solution to remain for two hours, and then, after 
diluting it with three times its volume of water, boiling for three 
hours. The acid is then collected and washed with ether, being 
finally recrystallised from dilute alcohol, when it is obtained in 
fine needles which melt at 132°: 

0-1045 gave 0-2431 CO. and 0-0543 HoO. C = 63-40; n=5-82. 

CjiHio 04 requires C = 63-5; H = 5-8 per cent. 

The acid is sparingly soluble in hot water or ether, but readily 
so in alcohol. The calcium, salt is insoluble in hot water, and the 
potamum salt crystallises from water in plates. 

This work was carried out during the tenure by one of \i? 
(W.H.G.) of a fellowship granted by the Salters’ Company. 

Thk Imperial College or Sctence and Technology, 

South Kensington. September 1919.) 
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CIV. — Molecular -weight Determination by Direct 
Measurement of the Lowering of the Vapour 
Pressure of Solutions. 

By Robert Wright, 

The direct measuremeut of the vapour pressure of solutions has 
never been very extensively used as a means of determining mole- 
cular weights. The barometric method as originally employed by 
Raoult is too cumbersome for general use, and at the ordinary 
temperature the lowerings of the vapour pressure obtained with 
most solvents are too small to admit of accurate measurement by 
this means. A simple method for use with a volatile liquid, such 
as ether, was described in a former paper (P., 1912, 28, 96), but 
it is quite unsuitable in the case of the more common solvents. 

Menzies («/. Amer. Chem. Soc., 1910, 32, 1615) has described an 
apparatus in which the lowering of the vapour pressure produced 
by a solute is measured at the boiling point of the solution, the 
manometric liquid used being the solution itself ; so that, both on 
account of the high temperature of the determination and the 
sensitiveness of the manometer, very dilute solutions can be 
employed in the measurements. 

The apparatus about to be described resembles that of Menzies 
in that the solution is used as the manometric liquid, but all 
measurements are carried out at the ordinary temperature, and as 
the apparatus is of simple' design, it can readily be constructed of 
ordinary laboratory material. A flask, or bottle, of 150 c.c. 
capacity is fitted with a ground-iu delivery tube which carries a 
well-fitting tap placed just above the flask, the other end of the 
delivery tube passing almost to the bottom of a test-tube about 
wO cm. long and 2 — 3 cm. wide. The neck of the test-tube is fitted 
with a hollow stopper, through which the delivery tube is sealed ; 
the stopper also carries a side-tube fitted with a tap. It will be 
seen that the test-tube is of the same construction as an ordinary 
brechsel gas-washing bottle fitted with a stop cock; in fact, the 
first piece of apparat\is employed consisted of such a wash-bottle; 
it was, however, abandoned, on account of the large amount of 
solution required, and the smaller test-tube substituted. 

In carrying out a detcminatiqu, a weighed quantity of the 
solute is placed in the test lube, and after both flask and tube have 
Wn half filled with solvent, the apparatus is connected together, 

X X* 
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all ground connexions being carefully treated with rubber grease. 
The apparatus is now exhausted by means of a filter-pump so that 
all air is boiled out of both solvent and solution; to assist this boil- 
ing-out process, the flask containing the solvent may be heated 
gently, either with the hand or by means of a beaker of warm 
water; it is also advisable to sweep out the air in gusts by 
alternately closing and opening the tap between the flask and test- 
tube. 

When exhaustion is complete, a process which should occupy 



about half an hour, both taps are closed and the apparatus is left 
to itself for two or three hours to attain the ordinary temperature. 
The tap between the flask and test-tube should be closed during 
this period to prevent the forcing back of the solution into the 
pure solvent as a result of accidental leakage of air into the test- 
tube. When the ordinary temperature has been reached, the tap 
above the flask is gently opened, and as the vapour pressure of the 
solvent exceeds that of the solution, the liquid in the delivery tube 
is depressed below the ordinary level of the liquid in the test-tube. 
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L’his difference iu height is measured either by means of a catheto- 
neter or by having the delivery tube graduated in mm. ; in either 
.ase, the observed height must be corrected for capillarity. As a 
heck on the manometer reading, it is usually advisable to re- 
ixhaust the apparatus without warming the solvent flask, and as 
he solution in the test-tube will remain practically unchanged in 
volume, a second pressure-reading almost identical with the first 
hould he obtained. The temperature of the room is noted at the 
,ame time as the manometer reading is taken, and air is then 
idmitted to the apparatus by gently raising the tap above the flask 
>ut of its seat, care being taken to prevent a violent inrush of air ; 
he effect of capillarity is now noted, after which the test-tube is 
einoved and weighed, and the mass of the solution so determined. 
;f the solution is a concentrated one, its density should also be 
neasured; in the case of dilute solutions, the density may be con- 
idered as equal to that of the solvent. 

The molecular weight of the solute is calculated from the usual 
drmula for the lowering of the vapour pressure, 

M = 

(P-P^y 

vhere M and m are the molecular weights of the solute and solvent, 
>' and 5 their weights in grams, P the vapour pressure of the pure 
olvent, and P' that of the solution. The vapour pressure of the 
)ure solvent at the temperature of the experiment is obtained by 
onsulting tables, interpolating, if necessary, on the assumption 
hat the curve connecting the logarithm of the vapour pressure and 
he temperature is a straight line. 

The results obtained with alcohol and caibnn tei rarhloride as 
olvents are shown in the following table : 

Alcohol as Solvent. 


Solute S. s. T. P. a. P-P'. M. 3f(true) 

Benzoic acid 5-698 78 19-5 42-6 17-8 1-084 128 122 

Carbamide 4-043 108 19 0 41-4 21-0 1-237 56 60 

Acetamide... 3-781 102 17 0 36 C 17-5 1 039 59 69 

Carbon Tetr(ich!on(h a$ Solvent. 

Naphthalene 0-784 48 16-5 73-3 13-0 1-517 118 128 

Phenanthrene ... 1-072 49 19-0 87-1 14-6 1-607 168 178 


The headings’ of the different columns have the meanings ascribed 

0 them in the formula. Column // gives the inaiioineter readings 

1 mm. of the solution, the heights being corrected for capillarity. 
With regard to the solvents that may be employed, water is not 

X X* 2 
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suitable, both on account of its very small vapour pressure and its 
low molecular weight. Alcohol and carbon tetrachloride were both 
satisfactory, although the latter showed some t'Ondenc^ to dissolve 
the rubber grease with which the taps were coated. The solvent 
action of the vapour on the tap lubricant quite prevented the use 
of benzene, and the plan of treating the taps with syrupy phos- 
phoric acid instead of rubber proved unsuccessful, as the taps so 
lubricated seemed incapable of holding a vacuum. 

A point of theoretical interest might be mentioned, as it applies 
both to the above method and that of Menzies. The vapour in 
the flask and delivery tube is confined between the pure solvent in 
the flask and the solution in the tube, and therefore it might be 
concluded that its pressure would lie between the values P and 
Further consideration will show, however, that such a state is not 
ill equilibrium, and that distillation will take place from the high 
pressure to the low, that is, from the solvent to the solution, until 
a layer of pure solvent is obtained lying on the top of the solu- 
tion in the delivery tube, under which conditions the pressure of 
the vapour in the flask and delivery tube will be equal to that of 
the pure solvent, 

Chemical Laboratory, 

Queen's University, Belfast. [Received, June 1919 .] 


C V . — The Co nst it ? ^ tion of Carbamide.^. Part X. 

The Behaviour of Urea and of Thiourea towards 
Diazomethane and Diazoethane respectivehf. 
The Oxidation of Thiourea by Potassium Per- 
manfjanaie. 

By Emil Alphonse Werneu. 

It was shown by Degner and von Pechmann (/itr., 1897 , 30, 647) 
that urea is iudilTerent towards diazomethane dissolved in ether. 
In a recent communication (this vol., p. 1098), the author has 
drawn attention to the fact that the action of diazomethane as a 
methylating agent can be conveniently studied in alcoholic solution. 
It was considered desirable, therefore, to test the behaviour of urea 
under this condition, since the result of Degner and von Pechm aim’s 
experiment could not be reasonably accepted as final, on account of 
the insolubilitv of urea in ether. 
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It is now shown that even when diazomethaue was generated in 
situ with urea dissolved in alcohol, which had been previously dried 
by means of diazom ethane, the whole of the urea was recovered un- 
changed after it had remained for twenty-four hours in contact 
with the reagent. A similar result was obtained with diazoethane. 
This fact ^ perfect agreement with the view that the cyclic 
form of the urea molecule alone obtains in a neutral solution. The 
reactive " amino-hydroxyl configuration occurs only when a 
sufficiently strong acid or alkali is present, that is, under such con- 
ditions that a salt of the type HN!C(0H)*NK.7,HX or 

hn:cxom)-nh2, 

is the case may be, can exist in solution (T., 1918, 113, 86). 

The case of thiourea is different. Its behaviour towards iodine, 
ivith the formation of formamidine disulphide (T., 1912, 101 , 
2175), the well-known reaction with alkyl haloids, whereby thio- 
3 sters of the type HNIC{SR)*NH^ are produced, and particularly 
its reactions with nitrous acid (T., 1912, 101 , 2180; 1913, 103 , 
1221), all go to prove that in a neutral solution thiourea must be 
present in two molecular forms in ecjnilibrinm, thus : 

(a) 11N:C’<|“' 

It may be well here to point out a fact which was not shown 
before (Expt. VI), namely, that, in contrast w^th urea (T., 1917. 
Ill, 875), thiourea is rapidly decomposed by nitrous acid alone 
(at concentration A/ 30), according to the equation 
CSN 2 H 4 . HNO, ^ HSCN + No -r 2 H 2 O. 

It is obvious that it is form (?>) that is attacked by way of the 
aming -group, since the sulphur remains in its original state of 
combination in the decomposition product, namely, thiocyanic acid. 

Convincing evidence in support of the above view is supplied by 
the fact that thiourea is attacked bv diazomethane in alcoholic 
solution, thus; 

hs‘C(:nh)-nHo f ch..n..^.ch3-s*c(:nhpnh.^N2. 

The so-called methyl ?^*othi on rea * was readily isolateil in the form 
of its pierate, which melted at 221°. The reaction proceeded slowlv 
at first, indicating the presence of form (h) in small amount; as 
the temperature gradually rose, the velocity of the change from 
(a) to {h) was rapidly promoted. Since the free base is unstable, 

The term. “ i^thioureA is commonly used with reference to its relation 
^the “ thiocarbanude formula, the existence of which the a\ithor does not 
Mmit under any conditions. Thiourea is ** fsothiourea *’ in its reactive form 
in solution. 
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it was partly decomposed, with the production of methyl mercaptan, 
the odour of which was evident as soon as the reaction commenced. 

Ethyhsothiourea picrate, which melted at 188°, was isolated from 
the reaction product when diazoethane was used, the change having 
proceeded on lines similar to the above. 

When thiourea was treated with two molecular proportions of 
diazoni ethane, the excess of the latter showed no tendency to attack 
the methyhVothiourea formed in the first instance, a result which, 
taken into consideration with the indifference of urea towards diazo 
methane, shows that an imi no-group in the form HNIC* is not 
methylated by the reagent. In this connexion, it is interesting to 
note that the system ’CO’NH'CO* is capable of met]iylation ; thus 
Pechmann {Ber., 1895, 28, 855) obtained methylphthalimide, and 
Nierenstein {private commnnicaiion) methylsuccinimide, from their 
respective parent compounds. 


Oxidation of Thiourvd fnj Permanganate. 


luteresting evidence in su])port of the existence of the two form? 
of thiourea in solution is •supplied by a study of its oxidation bv 
potassium permanganate under different conditions. 

It was shown (T., 1912 and 1913. lor. cif.) that, in the presence 
of a sufficiently strong acid, a salt of fsothiourea (h) was alone pre- 
sented for attack, and hence formamidine disulphide was produced. 


thus : , 


+ 0 ^ 


hn:c- 


NF,,HX- •XH,H,N 


-s-s c:nh + h,o 


Since the change from (<^) to (5) is likewise promoted by the 
presence of alkali, oxidation in the presence of the latter should 
proceed on similar lines. This was found to be the case, but as 
formamicune disulphide cannot exist in the free state, its chief 
product of decomposition, namely, cyanamide, was obtained. The 
yield was 65 per cent, of the theoretical, whilst a certain amount of 
cyanic acid fas NaOCN) was also formed. The mechanism of this 
change has yet to be fiillv studied, but one of the chief points to he 
noted is that no urea was produced under either of the above 
conditions. 

Maly (J/onatgfi., 1890. 11. 277) has shown that urea is formed 
when thiourea is oxidised by potassium permanganate in a neutral 
solution, and whilst nearly all of the sulphur is oxidised to sulphuric 
acid, it wa.s noted that fhe proportion of oxv^Sfen fell short of that 
required by the equation 

eSN.H , + 0^ - CON 2 H j SO, 
vhich was given to represent the change. 
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A recent statement by Schmidt {Arch. Pharm., 1918, 256, 308), 
in referring to Maly s experiment, that thiourea is quantitatively 
changed into urea by potassium permanganate, cannot be upheld * 
^aly distinctly stated that “ the yield of urea was deceptive,^* and. 
as a matter of fact, only 5 grams of urea (theory = 12 grams) were 
obtained from 15-2 grams of thiourea, and no explanation was given 
to account for the deficiency. A repetition of Maly’s experiment 
gave a yield of urea equal to 44*4 per cent, of the theoretical, and 
whilst 98 '7 per cent, of the sulphur was oxidised to sulphuric acid, 
the amount of potassium permanganate required to decompose the 
whole of the thiourea was approximately nine-tenths of the 
theoretical for four atoms of oxygen. Whilst ammonia and a small 
amount of carbon dioxide were formed as by-products, a crystalline 
substance having the composition CsII-Kr, was isolated. This gave 
a silver derivative, CjHr^N^Ag^, and the constitutional formula 
HN!C(NH 2 )'C(.NH)*C(NHc>)*NTT is provisionally suggested to 
explain its formation. 

Since urea could not be formed by the oxidation of iso thiourea 
(form h)j and as there was no evidence of the generation of cyanic 
acid during the reaction, the production of urea must, in all 
probability, have resulted from a direct replacement of sulphur by 
oxygen, in the cyclic molecule (form n). It seems reasonable to 
expect that during the progress of such a change, since ammonia 
was one of the produces, ^ome thiourea would be decomposed, thus; 




and from the union of HNlC’ with two formamidine residues, 
HN:C-NHo, derived from the oxidation of ^sothiou^ea [h), the com- 
pound C 3 H 7 N 5 would result. 

The oxidation of thiourea iu neutral solution is therefore in 
perfect agreement with the views put forward. 


Expertmextai.. 

Interaction of Tlnnitn'ii and Pinzomefhane and Diazaeihone 
P expect inch} , 

Bxpi. /. — 1*52 Grams of thiourea and 21 grams of nitroso- 
methylurea were dissolved in 30 c.c. of alcohol which had been 

* A tendency to magnify unduly on© change, to the exclusion of all others, 
as been very prevalent throughout the chemistry of urea, and, in the 
author’s opinion, has been responsible for many of the erroneous conclusions 
which have been made. 
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previously dried * by means of diazomethane. A solution of sodium 
ethoxide, prepared from 0*46 gram of sodium in 20 c.c. of alcohol, 
was added. There was at first a feeble evolution of nitrogen, which 
gradually became quite vigorous as heat was developed, and after 
about twenty minutes the golden-yellow colour of the solution had 
completely disappeared. 

The solution, freed from the sodium cyanate which had been pre- 
cipitated (see this vol., p. 1099), was added to 30 c.c. of a cold 
saturated aqueous solution of picric acid, the alcohol was removed 
by evaporation, and the sparingly soluble picrate which had 
separated on cooling was collected and purified by recrystallisatioii 
from hot water. It melted at 22P, which was also the melting 
})oint of the picrate prepared from the product of the action of 
methyl iodide on thiourea. 

Expt. II . — This was similai' to the above, but 4'2 grams of nitroso- 
methylurea and 0'92 gram of sodium dissolved in alcohol were used 
(that is, 2 mols, of diazoraethane generated). After the evolution 
of nitrogen had ceased, the residual liquid had a rich golden-yellow 
colour, and after twenty-four hours it was dealt with as described 
under Expt. I, no other picrate than that which melted at 22P 
being isolated from the product. Excess of diazomethane was 
therefore without action on methyh.vothiourea. 

7/7. — T52 Grams of thiourea and 2'35 grams of nitroso- 
ethyliirea were treated as in Expt. I, Similar phenomena were 
observed, and a pxcrait was obtained which melted at 188°; 

O' 1897 gave 33‘4 c.c. No at 14° and 761 '5 mm. N-20’8. 

C 3 HgNoS,Q;H,; 0 ;^" lequircs N = 21'0S per cent. 

A picrate prepared from the product of the interaction of ethyl 
bromide and thiourea melted at 188°. 

Experiments with urea, carried out in a similar manner, gave 
negative j^sults. 


Oxidation of Thio;n'f(i hij Poia^vm Perniatiganatt. 

A. In Keutrnl Solution. ExpL IV . — To 0‘076 gram of thio 
urea dissolved in 25 c.c. of water. O' 421 gram of potassium per- 
manganate dissolved in 60 c.c. of water was added. After the 
reaction hatl been completed in the cold, the product was heated to 
100°. The filtrate and washings gave BaSO4~0'23 gram. Theory 
requires BaEOj- 0'233 gram. Hence 98 ‘7 per cent, of the sulphur 
was oxidised to SO 3 . 

' A small quantity of a concentrated solution of diazomethano 

wa^ added to pure alcohol until the solution retained a pale yellow colour 
after remaining for twenty-four hours. 
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Expt. V. — 22 ‘8 Grams of thiourea were dissolved in 400 c.c. of 
water, and a hot saturated solution of potassium permanganate was 
added (about 116 grams were required) until a slight excess of the 
reagent remained after the product had been heated to 100® for 
five minutes. The filtrate and washings from the precipitated 
manganese dioxide were evaporated to dryness at 100®, and the 
residue was extracted with hot alcohol. After concentration of the 
latter solution, 1'2 grams of crystals, which had separated in rosette- 
like conglomerates of slender, glistening prisms, were collected. 
They were purified from the accompanying urea by recrystallisation 
from hot alcohol : 

0*1868 gave 0*22 CO. and 0*1088 H.O. C- 32-11; H:-6-47. 

0*1216 „ 64*7 c.c. No at 17® and 765*25 mm. N = 62*28. 

C 3 H 7 K '5 requires 0 = 31*85 ; H- 6*19 ; N = 61*96 per cent. 

The compound decomposed without melting at above 200®, 
ammonia being evolved. On addition of ammonia cal silver nitrate 
to the aqueous solution, a bulky, while precipitate was formed. 

0*2 Gram dissolved in dilute nitric acid required 12*2 c.c. of 

N/IO-KSCN. Ag-65*88. 

CgHjN-Ago requires Ag — 66 05 per cent. 

Eight grams of nearly pure ui ea were obtained from the mother 
liquor of the above compounfl, equal to 44*4 per cent, of the 
theoretical . 

B. In Alkafnie Soivtio)}. Erpt. 17.— To 0*152 gram of thiourea 
dissolved in 25 c.c. of water, 3 c.c. of y-sodium hydroxide and 
0*842 gram of potassium permanganate dissolved in 100 c.c. of 
water were added. The oxidation was completed in a few minutes, 
after which the product vras filtered and the precipitated manganese 
dioxide washed free from all soluble matter. The cyanamide 
present in the filtrate required 26 c.c. of .V/lO-ammonlacal silver 
nitrate for precipitation. Cyanamide found = 0*0546. Theory 
requires 0*084. Hence 65 per cent, of the theoretical amount of 
cyanamide was present. Sodium cyanate, the amount of ■which was 
not determined, was also present, but whether this was derived from 
the direct oxidation of thiourea or from cyanamide first formed has 
not yet been ascertained. No urea was detected in the solution. 


Interaction of Thiourea nruf Xifroffit Acid at Concentration N/30. 

Expt. VII. — 0*076 Gram of thiourea and 0*072 gram of sodium 
nitrite were dissolved in 29 c.c. of water in the nitrometer, and 
1 c.c. of A-acetic acid was added. Evolution of nitrogen at a 
moderate rate commenced after a few seconds. 
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VoL of Ng (after forty minutes) = 23*6 c.c. at 17° and 767 mm. -- 
21*99 c.c. at N .T.P. Theory requires N2=22‘4 c.c. 

Under similar conditions, urea gave no nitrogen even after 
remaining for three days (compare T., loc. dt.). 

UNiVEBSiTy Chemical Labobatory, 

Trinity College. Dublin. [i2ecet>ed,^5ejofemf>er 9<A, 1919.] 


CVl.--7'Ari I'anniu of the Knopper Gall, 

By MAxiMiLiAN Nierenstein. 

The Knopper Gails ' (compare E. T. Connold, “ Plant Galls oi 
Great Britain,” 1909, 254) or “ Knoppem,” as they are known in 
the tanning industry (compare H. B. Procter, “The Principles of 
Leather Manufacture,” 1903, 2G2), are the galls produced by 
Cynips. calicis^ Burgsdorff, on the immature acorns of various 
species of oaks, principally Q iter cun ctrrin of the Slavonic plains, 
where these galls are known locally by their Slavonic and Hun- 
o^arian names, “Si^arca ' and ' gubacs ” respectively.* Their 
occurrence in Great Britain on Qiitrcun pedunculata and also 
Quercue >iemhfiora has been recorded by E. T. Connold (“British 
Oak Galls,” 1908, 143), who refers to them also as “ Gall-nuts." 
Lowe i^Zeitnch. anaJ. Chetu.^ 1875, 13. 46), who has carried out the 
only published investigation on knopjrern tannin, described it as 
being identical with gallotannin. This, however, is not the case, as 
will be seen from the jwesent communication. It is found that 
knoppem tannin yields on livd roly sis, in addition to dextrose, not 
gallic acid, as is the case with gallotannin, but mainly ellagic acid 
(II) in common with other “ bloom ” (ellagic acid) producing 

• I am indebted for some of this information to Dr. Jan Jedlitka, whom T 
have also to thank for the knoppem used in thi.<? investigation. Dr. Jedlioka 
drew my attention to the ease with which the knoppem extracts deposited 
elle^c acid which ho thought vs'as duo to the presence of a ferment in these 
galls, since he had succeeded in pre\ enting the formation of ellagic acid by 
prolonged boiling of the extracts. I have attempted to isolate this ferment, 
but without success. In this connexion I may mention that I also found 
that emulsin-has no effect on knoppem tannin, which is of interest since this 
ferment readily hydrolyses the tannin of Terminalia chehula into dextrose, 
luteoic acid, and ellagic acid {Bsr., 1910, 43, 12G8). On the other hand, I 
found that Pmicillium produces ellagic acid from knoppem tannin which 
corresponds with the formation of gallic acid from gallotannin by 
PcntCfHiwm {compare Knudsen, J. Biol Chem., 1912, 14, IS9; Awi* 

Sci> Tokyo, 1918, 30, 23). 
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tgunins (compare A, G. Perkin and Nierenstein, T., 1905, 87, 
1412). It is observed that methylated knoppem tannin yields 
qh hydrolysis a mixture of partly methylated luteoic acids (I), 
which give oii further methylation with di azomethane methyl 
pentamethoxylut-eoate (HI)- The latter substance was found to be 
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identical with the lactone of methyl 2-liydroxy'3i4:40 5^:6'-penta- 
raethoxydiphenyl-6 :2^-dicarboxylate (III), previously described by 
Herzig and Polack {MonaUh,, 1908, 29, 263). From these observa- 
tions it is provisionally concluded that the knoppem tannin mole- 
cule is composed of luteoic acid (I) and dextrose, the luteoic acid 
being predominant. Luteoic acid, which is an oxidation product 
crallotannin {Ber., 1908, 41, 3015), has also been found to be 
the predominant com]>ouent of the taniihi of TermindJui i'hehuJu 
[Ber., 1910, 43, 1267). Reference ought also to be made to the pres- 
ence of galloyl -Men cine in the fat extracted from the knopper gall 
[ZeiUch. phijaiol. Chem., 1914, 92, 53), and the production of 
ellagic acid from galloylglycine by Fenici!hy)n (Bwchejn. J., 1915, 
9. 240), which observations, in conjunction with the suggested con- 
figuration of knoppem tannin, may be regarded as further evi- 
dence in support of the assumption made (Biochcin. J., 1915, 9, 
241) that some nitrogenous galloyl derivatives serve as foodstuffs 
for the growing, gall -producing parasites and at the same time 
lead to the formation of “ ])athological tannius, such as gallo- 
tannin, knoppem tannin, and the other tannins found in galls 
(compare Nierenstein, Ber.^ 1910, 43, 628; Drabble and Nieren- 
stein, Biockem. J., 1907, 2, 96; Nierenstein and Webster, Ber.^ 
1908, 41, 80). 


E X PE U I M E X T A I.. 

Prejxirxition of Knopp<rn Ton -tin. 

The powdered and finely sieved knoppem were at first extracted 
with boiling chloroform or 5 -tetrachloroethane, so as to remove the 
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so-called gall-fats.* The carefully dried powder waB subsequently 
extracted with boiling acetone. In both cases the extraction was 
carried out in the extraction apparatus described elsewhere (Abder* 
halden, Handbuch der biochemischen Arbeitemethoden,” 1912, 
6, 149). The acetone extract was made up to 1 ‘5 litres and the 
tannin precipitated with 300 c.c. of light petroleum which had 
been dried over calcium chloride. The crude tannin obtained in 
this way was purified by dissolving 50 grams of it in 1 litre of 
acetone and precipitating with four successive quantities of light 
petroleum of 100 c.c. each. It is necessary to dry both the acetone 
and the light petroleum over calcium chloride for some time, as 
otherwise the products obtained are viscid (compare also Manning 
and Nierenstein, this vol, p. 666), The fractions obtained weighed 
26, 12, 6, and 2'5 grams respectively and were pale-coloured, amor- 
phous products which neither melted nor decomposed when heated 
above 300°. Tliey were soluble in alcohol, acetone, ethyl acetate, 
acetic acid,” or water, but insoluble in benzene, light petroleum, or 
chloroform. The different solutions gave greenish-blue colorations 
with ferric chloride, which were particularly well-marked when the 
alcoholic solution was employed. This is of special interest in view 
of the generally accepted classification of the tannins into catechol 
and pyrogallol groups, which classification is based on the green 
and blue colorations given by these two groups respectively with 
ferric chloride. In this connexion it ought to be mentioned that 
the tannins of Terminalia chehida (Nierenstein, loc, ri^.) and 
Polygonum historta (Stenhouse, Phtl. Mng., 1843, [iii], 23 , 335; 
Eissfeld, Annalen, 1854, 92 , 109; 1859, 111 , 217; Bjalobreshesky. 
Pharm. J., 1900, 22 , 3; JIjin, Dm., Petrograd, 1905, p. 38) show 
similar mixed colorations with ferric chloride. The aqueous solu- 
tion of knoppem tannin precipitates alkaloids and gelatin, and is 
quantitatively adsorbed by caseinogen (compare Manning and 
Nierenstein, this vol., p. 667). Knoppem tannin is hygroscopic, 
and the determination of its elementary composition by combus- 
tion requires the same precautions as used by Geake and Nieren- 
stein (Ber.^ 1914, 47 , 897) in the analysis of gallotannin. 

Found ; 

Fraction I. — C-54'3; H = 2T. M.W. (in acetone) = 1628, 
1654, 1708. M.W. (in alcohol) = 1744, 1682, 1664. 

* Preliminary investigations of the gall-fats of the knoppem seem to 
indicate that they are identical with the fete derived from Aleppo galls 
(compare Kunz-Krause and his collaborators, Apoth. Zeit., 1807, 37» 734; 
Arch. Pharm., 1904, 237, 256; 1907, 246, 28). These obeei^ations refer 
mainly to cj^gellipharic acid of the knoppem which had bee>i 

obtcdned by Kunz-Kianse’s method. It crystallised, like his q^cfogallipharic 
•cid, from %ht petroleum in large scales melting at 88~“89*. 
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Fraction 11. — C=:54-l; H=2-2, 

Fraction IU.-C = 55-4; H = 2-4. M.W. (in acetone) = 1758, 
1744, 1694. M.W. (in alcohol) = 1742, 1716, 1758 1708 
Fraction IV.-C = 55-6; H = 2-5. M.W. (in acetoneUl702. 
1744, 1726. M.AVh (in alcohol) = 1768, 1744, 1726. 

For the polariscopical investigations of knoppem tannin only 
0-5 per cent, solutions were used in view of the experiences of 
Navassarat {Kollmd Zeitsch., 1913, 12 , 97) in the case of gallo- 
tannin : 

Fraction I. [a]n +31*8° (in alcohol); +8*4° (in acetone) 
Fraction IV.->[a]i; + 36*2° (in alcohol); +11-8° (in acetone); 
+ 28*6° (in water). 


Hydrol}^.nis of Knoppem Tannin. 

About 0-5 gram of knoppem tannin (Fractions HI and IV only 
were used) was dissolved in 200 c.c. of water and lieated with 
20 c.c. of a 5 per cent, solution of sulphuric acid for eight to twelve 
hours on a water-bath, a reflux condenser being used. The ellagic 
acid formed was collected in a Gooch crucible and washed at first 
with cold water, so as to remove all traces of sulphuric acid, and 
afterwards with alcohol and ether. The precipitate was dried at 
130° and weighed as ellagic acid. (Found, C = 56*4, 55*8; H = 2*l, 
2 2. Calc., C = 55 6; H = 2*0 per cent.) The filtrate was tested for 
dextrose by Fischer and Freudeuberg’s method {Ber., 1912, 46 , 
915) and the dextrose was estimated volu metrically by Bertrand's 
method {Bull. Soc. 1906, [iii], 35 , 1286) as used by Nieren- 

stein and Geake {loc. cit.) for the estimation of dextrose in gallo- 
taiiniu. In addition to this, the dextrose was also estimated polari- 
scopically, in one case after the hydrolysis of 12*8 grams of knop- 
pern tannin. The dextrosazone was also prepared and found to 
have the correct melting point. (Found, N-.15-9. Calc., N = 15-6 
per cent.) 

Fouud: Ellagic acid = 84-6, 72-4, 81'2, 78-4. Dextros6= 7-2, 6-4, 
5 S, 6 7 (by Bertrand’s method), 7*8 (poiariscopicallv) per 

cent. 


Methylated Knoppem Tat\}nn. 

The metiiylation (Fractions HI and IV only were used) was 
carried out with diazomethane in ethereal suspension, and the same 
precautions were taken as in the case of hemlock tannin (compare 
M^auning and Niereustein, loc, cit,). The methylated knoppem 
tannin dissolved completely in the ether and was purified several 
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times by dissolving it in alcohol and precipitating with water. The 
methylated knoppern tannin obtained in this way was a colourless, 
amorphous product without any definite melting point. It waj^ 
soluble in alcohol, acetone, chloroform, or i'-tetrachloroethane, but 
insoluble in water or light petroleum. 

Found: 0-58’8, 57-9, 58 2; H-4-1, 4-4, 4-3; OMe=36'9, 37-4, 
37*2, 37-8. M.W. (in alcohol) = 1822, 1848, 1912. M.W. (in 
acetone) = 1894, 1826, 1858. 

Tile methoxyl estimations were carried out in a Zeisel-Perkin 
apparatus, acetic anhydride being added. If the latter was 
replaced by phenol (compare Weishut, Monatsh., 1913, 33, 1165) 
the same result (OMe = 36‘5) was obtained. 

For the polariscopical investigations only 0‘5 per cent, solutions 
were used, and the results obtained were as follows: 

Found: [a]l;'-f4‘2° (in alcohol); + 6’8° (in acetone); +16’2‘^ (in 
chlorofom); +28*2° (in .'{-tetrachloroethane). 

Alkali TI udroJ o/ K ethylated Knoppern Tdimin, 

Methylated knoppern tannin (about 5 — 10 grams) was hydro- 
lysed by boiling with a 10 per cent, solution of alcoholic potassium 
hydroxide for eight hours, a reflux condenser being used. The 
alcohol was then evaporated and the residue extracted with boiling 
water, the extract being filtered from any unchanged or tarry 
material. On acidifying tlie cold solution with dilute sulphuric 
acid, there was obtained a bulky, colourless precipitate (Precipitate 
A), w^hich was collected, washed, and dried in a desiccator. The 
filtrate was extracted several times with ether, which left on eva- 
poration a tarry residue. Several attempts were made to isolate a 
definite disintegration product from this residue, but without suc- 
cess. The average yield of this residue conespouded with about 
22 per cent, of tlie material hydrolysed. It did not reduce 
Fehling's solution. 

Precipitate A . — This product proved to be a mixture, and it was 
found possible to separate it into two parts, respectively soluble 
and insoluble in benzene. The carefully dried substance was 
extracted in a Soxhlet apparatus with benzene, until a few drops 
of the overflow left no residue on evaporation. Five grams of the 
precipitate left about 2 grams in the thimble (Fraction I). The 
benzene solution gave on eva])oration a second product (Fraction 
II). Both fractions were investigated separately. 

Fraction J . — This product had no definite melting point 
(67 — 84°), and it was found impossible to crystallise it. The inves- 
tigation of this amorphous material disclosed the following interest- 
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iug points, which might, perhaps, in time, prove of importance in 
the chemistry of knoppern tannin. It was found that the alcoholic 
solution gave a pronounced green coloration with ferric chloride, 
thus indicating (1) that it contained two hydroxyl groups in the 
ortho-position, and (2) that these two hydroxyl groups escaped 
inethylation during the action of diazomethane on knoppern 
tannin. Attempts were also made to oxidise the alcoholic solution 
with silver oxide (Willstatter and Pfannenstiel, 1904, 37, 

4744) or p-benzoquinone (A. G. Perkin, T., 1913, 103, 661; 
Nierenstein, T., 1915, 107, 860) in the hope of obtaining the corre- 
sponding o-quinone. These experiments, however, only gave nega- 
tive results. 

Pound: C=56'8, 57'1; H = 4'4, 4 2; OMe — 27*8, 26*4, 27‘3. 

These analytical data indicated that Fraction I was still a naix- 
r,ure consisting of tetramethoxyluteoic acid (Calc., C = 57'4; 
H = 4'2; OMe = 32'9 per cent.) and triinethoxyluteoic acid (Calc., 
0 = 56' 3; H = 3'8; OMe=25'6 per cent.), the latter being pre- 
Jominant. 

That Fraction 1 was a mixture was also proved on acetylation 
with acetyl chloride and pyridine. The acetyl derivative was also 
amorphous, and decomposed on heating at about 129 — 135°. Only 
acetyl estimations by A. G. Perkin’s method (T., 1905, 87, 107) 
were made, which gave Ac = 14‘5, 13'8, 14*2 per cent., whereas the 
mono- and the di-acetyl derivatives require Ac = 10* 2 and 19’3 per 
cent, respectively. 

On further methylation with diazometliaue in ethereal solution 
Fraction I was entirely converted into methyl pentamethoxvinteoate 
(III), which crystallised from alcohol in small needles melting at 
110°; this is in the vicinity of the melting point, 109 — 111°, given 
by Herzig and Polack (?oc. ch,) for this substance. For compari- 
son, the acid was also prepared by the method described by these 
authors from ellagic acid, when it was also found to melt at 110°. 
There was no depression of the ineltihg point when the two pre- 
parations were mixed. (Found, C = 59*l; H = 5‘l; OMe~46‘3. 
requires 0 = 59*4; J'9 ; OMe=:46*l per cent.) 

Fractw7i II . — This fraction did not give clearly the colour reac- 
tion with ferric chloride mentioned above, but the analytical data 
obtained for it agreed on the whole better for tetramethoxyluteoic 
acid than for trimethoxyluteoic acid, although in view of the amor- 
phous character of the product and its indefinite melting point, 
which was found to be 98 — 112°, it seems obvious that the material 
was not pure. (Found, C = 57’8, 57-6; H = 4*5, 4*7; OMe=31-7, 
31*4, 31*6. CigHjgO^ requires C = 57‘4; H = 4*2; OMe = 32*9 per 
cent.) 
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It was found possible to acetylate Fraction II witb acetyl 
chloride and pyridine, but a satisfactory product was not obtain^. 
(Found, Ac = ir8, 12'2, 12'0, Calc., Ac=:10'2 per cent.) 

On further m ethylation with diazomethane, Fraction II was 
entirely converted into methyl pen tam ethoxy luteoate (HI); small 
needles melting at 110° were obtained, and this melting point was 
not changed by admixture with Herzig and Polack's product. 
(Found, C = 59-2; H = 4-9; OMe=461. Calc., C = 59-4; H = 4-9; 
OMe— 46'1 per cent.) 

This investigation has, with many interruptions, been in progress 
since 1907, during which time the author has had the collaboration 
of Dr. D. Spence and Messrs. R. J. Thompson, J. F. Fielding, 
C. W. Spiers, and F. S. Wallis, for which he wishes to thank them. 
The author is also indebted to the Research Fund Committee of the 
Chemical Society and the Colston Society of the University of 
Bristol for grants in aid of this investigation. 

Bro-cHKMiCAi, Labotiatory, 

, Chemical Department, 

pNivEEtsiTY OF BRISTOL. [Htcnvf'd, Au</usl 22ttd, 19P>.[ 


CV[I.--77/t^ Oxidation of Phaiol Denvatives. 

By Cyril Norman Hinshelwood. 

The observation that phenol in aqueous solution is completely and 
instantly oxidised by jjotassium permanganate whilst picric acid is 
very much more stable led to the examination of a number of other 
phenol derivatives. The raononitrophenols and the hydroxyhenzoic 
acids are, like phenol itself, attacked by A/lO-potassium permau- 
ganate with great rapidity. Bradshaw (Amer. Ghein. J,, 1906, 35, 
326) carried out experiments from which he concluded that the 
order of attack at 0° was ortho, meta, para in acid solution and 
meta, ortho, para in alkaline solution. This is in accord with some 
older results of Dreyfus {Compt. rend., 1887, 105 , 523). 

Care must be exercised in drawing conclusions as to stability 
from the rate at which potassium permanganate is destroyed. The 
oxidation occurs in a series of stag^ of which only the first involves 
the breaking of the ring. Consequently, the initial rate of oxida- 
tion is the true measure of stability and the later stages are oi 
minor importance. It is, of course, necessary to avoid complicii 
tions due to the oxidation of side chains. 
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The method adopted for measuring the rate of oxidation was 
as follows. Aqueous solutions of the substances to be tested were 
prepared of such strength that for complete oxidation to carbon 
dioxide and water (and nitric acid in the case of nitro -compounds) 
an equal volume of A /10-potassium permanganate would be 
required. In making the calculation it was assumed that five atoms 
of oxygen would be yielded by the permanganate. Twenty-five c.c. 
of the solution were mixed with 50 c.c. of iV / 10-potassium perman- 
ganate and 10 c.c. of A /5-sulphuric acid in a thermostat adjusted 
to 25 '0° and allowed to react for a measured time. The reaction 
was then stopped by the addition of jjotassium iodide and the 
liberated iodine titrated with A/ 10-sodium thiosulphate. As a 
matter of fact the potassium permanganate only yielded three 
atoms of oxygen, and brown oxide of manganese was always pre- 
cipitated. As, however, double the amount was used which would 
')e required if five atoms were given up, there was still an excess 
wen when only three atoms were yieldecl. Moreover, the estima- 
:ion of the iodine liberated gave results directly in terms of oxygen 
jmployed, independently of the actual state to which the man- 
ganese was reduced, so that complete oxidation still corresponded 
w-ith a diminution of the thiosulphate titre of the mixture by 
25 c.c. Two further points may be mentioned. Gooch has jxiinted 
5 ut that acid solutions of potassium permanganate slowly lose 
jxygen. It was ascertained by blank determinations that no loss 
xjcurred in the longer experiments from this cause. Secondly, 
ilthough the presence of any considerable amount of nitric acid is 
rery undesirable in working with sodium thiosulphate, the concen- 
tration of that produced by the oxidation of the nitro-com pounds 
ivas not sufficient to vitiate the results in any way- It was onlv 
necessary to ensure by efficient shaking th.p.t the thiosulphate did 
not remain in local excess during the titration. 

Some results obtained with salicylic acid and with ^nitrophenol 
may be quoted first, as they serve to illustrate the complex course 
of the reaction and the condition for a good measure of stability. 

The salicylic acid was recrystallised from water, and the j^-nitro- 
phenol was recrystallised twice from water and from hydrochloric 
acid. The pipettes and burettes were standardised, and the potass- 
ium permanganate and sodium thiosulphate solutions compared 
with each other daily. 

The thermostat remained constant to about 0 01®. 
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(1) Salicylic acid. 

0-4929 gram per litre. 

25 c.c. Salicylic acid solution 
50 c.c. JV/lO-KMnO, 

10 c.c. iV/ 5 -Sulphuric acid 


(2) p-Nitrophenol. 

0-496 gram per litre. 

25 c.c. ;5‘Nitrophenol solution 
50 c.c. iV/10-KMnO4 
10 c.c. iV/5. Sulphuric acid. 


Time in 

Amount of 
oxygen used up 
in terms of c.c. 

Time in 

Amount of 
oxygen used up 
in terms of o-c. 

minutes. 

.N/lO-N^SaO;^ 

minutes. 

AT/ 10- 

•NasSA- 

0-6 

16-6* 

0-65 


13-2 

To 

18-05 

3-0 


14-76 

3-5 

18-53 

13-5 


17-2 

21 

19-60 

24-5 


17-6 

37 

20-15 

30 


17-6 

110 

22-0 1 

38 


18-13 

160 

22-20 

43 


1846 

320 

23-18 

64-5 


19-38 

X (theor.) for 

com- 25-0 

6T5 


20-03 

plete oxidation to 

75-5 


20-67 

carbon dioxide 

CO (theor.) for 

com- 

25-0 

and water. 


plete oxidation to 
carbon dioxide, 
nitric acid, and 
water. 



It is clear that we have to deal in each case with consecutive 
reactions, the first stage of which is almost immeasurably rapid. 
Differences in the later stages will depend on the nature of the 
intermediate open-chain products, and throw no light on the 
stability of the original compound. This point does not seem to 
have received sufficient attention from Dreyfus and Bradshaw. 

With the more highly substituted phenols quite trustworthy 
measurements can be made, and comparisons of stability obtained. 
Picric acid was taken as a standard of reference. 

Picric Acid . — " Pvire ” picric acid was re crystal Used twice from 
water. The solution contained 0‘818 gram per litre. 


(3) Picric acid 25 c.c. 

J7/10-KMnOi 50 c.c. 

iV/5-Sulphuric acid 10 c.c. 


Time 

in minutes. 
t. 

Amount of oxygen 
used up in terms 
of c.c. 

.V/lO-NajSA- 

X. 

k (see below). 

15 

2-95 

0-000130 

26-25 

4-68 

0-000125 

45 

6-98| 

0- 000 122 

83 

10-60 

0-000119 

120 

12-98 

0-000120 

" 208 

16-10 

0-000110 

255-8 

17-12 

0-000106 

930 

21-80 

— 

2340 

23-0 

— 

® (theor.) 

25-0 

— 


Mean 0-000110 
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In calculating k it is assumed that the permanganate yields three 
t<»ms of oxygen, so that its concentration is initially proportional 



0 3'oxoO 30. The initial cOfnrjitiMtimi of the pi«Tic acid i? 
'iop)rtiona! to ‘25, and 

L 1 1 , 5(3)0 -.c) 

(3U-25)? ^’^'6(25 -a;) 

; being calculated for a reaction of the second order and its value 
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being fairly constant over the whole range, there is little evidence 
here of consecutive reactions. Evidently the first stage, namely 
that involving tiie rupture of the ring, proceeds more slowly thar 
the subsequent reactions. This accounts for the simple nature o| 
the effect, and is confirmed by the fact that the later stages in thf 
oxidation of _^nitrophenol and salicylic acid are more rapid than 
the corresponding stage of tlie picric acid reaction, k then is a 
measure of the stability of the picric acid molecule towards 
oxidation. 

The effect of dilution whs examined, so that less readily soluble 
substances might subsequently be compared with picric acid, usin^ 
more dilute solutions. Incidentally, the results confirm th( 
bimolecular nature of the change. 


(4) Picric acid solution 25 c.c. 

jV^/lO-KMnOi 60 c.c, 

3f/5-Snlphuric acid 10 c.c. 

(5) Picric acid solution 36 c.c. 

Af/lO-KMnO^ 50 c.c. 

iV/6-Sulphurio acid 10 c,c. 

85 c.c. 

-f water 85 c.c. 


86 c.c. 
-b water 170 c.c. 

k = 

2 5(30 - x] 

f. X. {.30-25«P^''’6(25-a;)‘ 

60 5-06 0-000120 

156-5 9-65 0-000111 

240 12-45 0-000111 

305 13-87 0-000107 

435 15-97 0-000103 

f. X. 

163 7-22 
446 13-23 

581|qi4-98 

{30-25)i *^^ 6(26 
0-000105 
0*000100 
0-000100 

Mean 0-000110 



(6) Picric acid solution , 

iV/10*KMnO, 

A75-sulphnric acid 


26 C.C. 

50 c.c. 

10 c.c. 


-f water 

85 c.c. 

255 c.c. 


f' y- (30-25)(^6(25— as)* 

213 6'8o 0*0000996 

583 12*60 00000951 

The bimolecular constant diminishes somewhat with dilution. 

2:i:Q~TrinHro-ni-cresol . — This was prepared by the thorough 
nitration of r;j-cresol (98 per cent.), and recrystallised three times 
from alcohol. A solution containing O' 7150 gram per litre was 
employed. 
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(8) 26 C.C. Trinitrocresol solution. 
50 C.C. iSr/10-KMnO<. 

10 e.c. Ar/6-8ulphuric acid. 


Time 

Amount of oxygen 
used up in terms 
of c.c. 

minutea. 

iV/lO-NaaSjO,. 

t. 

X. 

30 

0*75 

77 

1*85 

36 

2*05 

246 

505 

405 

7-25 

592 

9*25 

1006 

12*53 

1355 

14-28 

oottheor ) 

25-0 


(JO 26)< ^^«6(2G - 


0*0000149 

0*0000149 

0*0000140 

0-0000141 

0-0000137 

0-0000134 

0*0000120 

>f"an •V'n'iOOUl 


L'he results are completely parallel to tliose obtained with picric 
d— the same bimolecular law and the same slight decrease in 
. velocity constant with time. This similarity in the dynamics 
the two reactions shows, as one would expect, that a preliminarv 
dation of the methyl to the carboxyl group does not disturl) 
tiers. 

The ratio of the mean values of k is, then, a measure of the 
ative stability of the two comi>ouuds. We have: 

k for trinitro cresol _ 0 0000 1 4 1 
A: for picric acid " ' 0 000119 "" 

it is, trinitrocresol is on^|^ 0‘118 times as reactive towards potass - 
a permanganate as picric acid, or is S'o times as stable as picric 

2:4: ^’Tri n'llro-^-methylnitroomi noph e n oK 
OH NO 2 

NO,/ \NMe-NO,. 

NO, 

It was thought of interest to examine tins coinijound as an 
ample of a very heavily substituted phenol. It was prepared 
the nitration of methylaniline in tlie presence of excess of con- 
atrated sulphuric acid, followerl by hydrolysis of the tctranitro- 
dhylnitroamino-compound, which is one of the principal primary 
Jducts. It was purified by several recrystallisations from acetone 
from water, and its purity checked by acidimetric titration, 
solution containing 0757 gram per litre was employed. 
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(9) 25 c.o. Solution, 

50 c.c. N/lO'KMnO*. 

10 c.c. .y/6'Sulpliurio acid 

Time in minutes. fc— - 5(30 -g ) 

t. X. {30-26K^'*6(25-»)‘ 

180 2-65 000000904 

351 443 0-00000872 

372 4-60 0-00000861 

U85 11-90 0-00000825 

Mean 0-00000866 

k 0-00000865 a.^'726 

^ ¥ 00011 ^ “ 

The reactivity towards potassium pennauganate is thus 0*072j 
times that of picric acid, or the compound is 13' 8 times as stable. 
Here, again, the similarity between the dynamics of this reactloa 
and the picric acid reaction may be taken to show that the side- 
chain does not suffer attack before the ring is broken. (See 
Fig. IL) 

Dinitrophenoh. 

In the case of three dinitrophenols curves of a somewhat different 
type were obtained. I am greatly indebted to Mr. Aldous, who 
kindly supplied me with pure specimens of the compounds used. 

The solutions (0‘3285 gram per litre) were of half the strengtli 
used in the previous experiments, and the potassium permanganate 
and acid correspondingly of half strength. 

(10) 2: 6-Diaitrophonol. ^||l) 2 : 4-Dmitrophenol. 

50 c.c. Dinitrophenol solution. 50 c.c. Dinitrophenol solution. 

100 c.c. A/20-KMnO,. 100 c.c. xV/20-KMnO4. 

20 c.c. Ay 10-Sulphuric acid. 20 c.c. A/lO-Sulphuric acid. 



Amount of 


Amount of 



oxygen used 


oxygen used 



up in terms 


up in terms 


Time in 

of c.c. 

: Time in 

of c.c. 


minutes. 

iV/lO-Na^SjOj- 

j minutes. 

A/lO-AajS^Oa. 


i. 

X* 

Z/t. ] t. 

X. 

x.t. 

5 

3-40 

0-680 i 11-3 

0-26 

— 

7-7 

5-35 

0-693 ! 150 

5-60 

0 0372 

10 

7-05 

0-705 1 206 

8-0 

00388 

15-5 

11-00 

0-709 i 307 

U-60 

0-0378 

18-3 

13-17 

0-720 1 422 

16-86 

— 

20 

14-48 

0*724 i » 

25-0 

— 

27-3 

17-70 

— ; 



44-6 - 

21-5 

— i 



330 

24-25 

— 




ot>(fcheor.) for 25 0 
complete oii* 

<ltttion to car- 
bon dioxide, 
nitric acid, and 
water. 
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(12) 2 : 6-Dinitropheaol. 

50 c.o. Dinit ropheaol solution. 
100 C.C, ^’/20-KMnO4. 

20 C.C. Nf 10-Sulphuric acid. 


Time in minutes. 

Oxygen used up in 
terms of c.c, 
i^/20-Na,SjO., 

x/L 

16 

4-67 

0-292 

23-5 

6.67 

0-284 

31 

9-12 

0-294 

41 

12-45 

0-304 

55 

14-57 

0-265 

68 

16-87 


87 

19-00 



165 

21-79 


00 

25-0 



The form of the curves is quite different from that obtained with 
icric acid. The reactions are autocatalytic, a point which will be 
jferred to again later. The approximate constancy oi xjt over a 
msiderable range has little theoretical bearing, but enables the 
litial velocity to be calculated in each case. 

Initial rate of oxidation in c.c. per minute for 2:6'dinitro- 
henol=0‘705. 


oxidation in c.c. per minute for 2:4-dinitro- 


oxidation in c.c. per minute for 2 :o-dimtro- 


Initial rate of 
lienol — 0*0379. 

Initial rate of 
henol — 0*294. 

The corresponding initial rate for picric acid in the same units 
lay be found by evaluating dxldt for ?-0 from the expression 
1 Expt. 4 (half strength oicric acid) : 

!(30-aj) 


lienee 


(30 - 25)/ - .r) 




0 000 1 10. 


{dx\ 

= 0 0950. 


Approximate experiments further give a lower limit for the 
litial rates in the case of phenol and some mono -derivatives. The 
Jsults are combined in the table beW: 


Compound. 

Relative 
rate of 
oxidation. 

Phenol ^ 

Salicylic acid f 

-> .500 

o-Nitrophenol ) 
wi-Nitrophenol 1. 

' ’^50 

p-Nitrophenol J 



2 : 6-Din itrophenol 7.4 

2 : 4.Djnitrophenol , 0-40 

ij,.* ^;t)mitroph6iioI 


2:4: 6-Trinitro-m-creaol 

0.118 

.1 ‘’^^Rforaethylnitroaminophenul . , . 

0-073 


Relative 
stability 
of ring. 

■ 0.002 


0004 


01 35 
2-50 
0-324 
1*00 
8-5 
13-8 
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Taking into consideration the nature of the curves, it is thouglit 
that these figures give a true measure of the relative stability oi 
the ring in the various compounds. If the initial velocity were in 
any case that due to the formation of another aromatic derivative 
indications of consecutive reactions would be found. In the only 
cases where these were found, namely, phenol and its mono-deriv- 
atives, the first rapid change was far too profound to bo other 
than a complete decomposition of the aromatic nucleus. 

In general, whilst phenol and its mononitro- and carboxy-deriv- 
atives are extraordinarily unstable towards potassium permangan- 
ate, the more heavily substituted compounds have acquired con- 
siderable stability. There is no definite connexion between rate of 
oxidation and degree of ionisation. The instability of phenol 
renders a true aromatic constitution improbable. It may be provi- 
sionally suggested that the reactivity is due to the production of 

the tautomeric keto-furm, ():<^ or, In accordance with 

the principle of Baly and Stewart, to tlie actual oscillation between 
this and the normal form. Heavy substitution might be expected 
to inhibit tautomerisation and to depress the reactivity. On this 
view the autocatalvtic react ion in the case of the dinitropheuols 
could be simply explained. The yellow solutions of these com- 
pounds are decolorised by moderate amounts of sulphuric acid. 
This may w^eil be due to the repression of a quinonoid keto-fonu. 
As oxidation proceeds siilphuric acid ||y|firs into the reaction, and 
the keto-form can reapi>ear. Hence ^pFacceleration. 

In conclusion, I wish to thank Mr. D. H. Nagel. M.A., for the 
interest he has taken in tiiese experiments. 

BallIol Colt.kok, 

Oxford. [Rtccivid, July 2‘lnd, 1919.] 


OV 1 1 l.—ijliloropicrin . Part L 

By John Addyman Gahdner and Francis William Fox. 

When commercial chloropicrin, purified by distillation in a current 
of steam and dried over calcium chloride until it no longer restores 
the blue colour to anhydrous copper sulphate, is distilled under 
atmospheric pressure, it boils at about 112°, and a small amoiiot 
of a yellowish -red gas, recalling in appearance diluted nitrous fume^ 
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always ovolverl which is seBii in the atmosphere of tlie coiuieiiser 
iiud receiver. After several redistillations the distillate and the 
chloropicrin remaining in the flask were found on analysis to 
contain the same percentage of chlorine. 

No mention of this phenomenon could be found in the literature. 
Stenhouse {Annolen, 1848, 66 , 241) states that the substance dis- 
tils unchanged at 120°, and can be heated to lo0° without under- 
going decomposition, but if the vapour is passed through a heated 
glass flask, at a temperature bglow red heat, it decomposes com- 
pletely, chlorine and nitric oxide being evolved and a quantity of 
perchloroethane being deposited in the cooler part of the flask. 
Hofmann {Ann/den, 1866, 139 , 111) gives the boiling point 112°, 
and Thorpe (T., 1880, 37 , 198) 111 *91°, bub neither observer men- 
tions any decomposition. Cossa {Gazzetta, 1872, 2 , 181) gives the 
boiling point 112'8°, and states that the substance explodes w'lieii 
rapidly Wted or when the vapour is led into a red-hot tube. Levy 
and Jedlicka i^AniKdtn^ 1888, 249 , 86) state that bromopicrin 
lexplodes on distillation under the ordinary pressure, giving red 
fiiuies, but that it can be distilled unchanged under diminished 
pressure. In the article on chloropicriii in Wurtz s ' Dictionnairc 
de Cliimie,"' the writer states that '• elle bout a 120°; a 112° (Hof- 
mami): elle supporte une temperature de 150° sans se decomposer; 
siirchauffee sa vapeiir fait une violente explosion.'’ 

: It seemed of interest, therefore, to submit the phenomenon to 
:loser investigation. 

When chloropicriii was caused to explode by heat or otherwise, a 
itrdiig odour of carbonylMiloride was always noticed. This fact, 
together with the constant of comjxisition after boiling, suggested 
that chloropicriii at its boiling point slowly decomposes into 
:;arbouyl chloride and iiitrosyl cliloride; 

CCl3‘N0.3 = C0Clo-r XOCh 

This was found to be the case, and 200 c.c. of that liquid, kept 
very gently boiling, de<-omposed at the rate of about 2 c.c. per day. 

This observation is of interest for a variety of reasons. It tlirows 
light on the rather divergent statements that have been made on 
the physiological activity of chloropicriii. In making experiments 
on this subject, the mixture of chloropicriii vapour and air to be 
tested on animals sliould be made either by atomising tlie liquid 
into the air or by evaporating at a low temperature; if the mix- 
ture were made by boiling the chloropicriii, or by bursting a bomb 
by any means, the atmosphere produced would contain chloropicriii 
vapour more or less contaminated with carbonyl chloride and 
nitrosyl chloride, and if the air were damp perhaps also nitrous 
ninies, so that a mixed result would be obtained. 

VOL, CXV. 


V Y 
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It also throws light ou many of tlu; oliemical reactions of <*Uloiu 
picriu, which is a very reactive substance. It has already been 
jx)inted out by Fraiiklaud, Challengerj and Nicholls (this vol., 
p. 159) that under some conditions chlorcpicrin is reduced quanti- 
tatively to methylamiiie. but under others to ammonia^ etc. Ob- 
viously in the first case it is reduced as such, and in the latter the 
decomposition products are reduced. 

There are many other reactions in which chloropicrin behaves 
as an oxidising ageut. In some it appears to react as a nitro- 
compound; for instance, it can be used to replace nitrobenzene in 
Skraup’s method of preparing quinoline, in others the results can 
be explained as due to the decomposition products. We hope 
shortly to have the honour of bringing before the Society a detailed 
account of some of these reactions. 

This decomposition may also account for the varied yields 
obtained by different observers in the production of chloropicrin by 
the action of bleaching powder on picric acid. By proper attention 
to the proportions of the reagents and the conditions of reaction 
yields of 180—190 per cent, of the picric acid used can easily be 
obtained on a technical scale,* but if the optimum conditions are 
not strictly adhered to the yield may easily sink to 130 per cent., 
or even to 114 as given originally by Hofmann, or less. 

Experimental. 

Chloropicrin, in quantities of about ^00 c.c., was boiled, on a 
sand-bath, in a 300 c.c. flask with a long ^eck and provided with a 
long reilux condenser. The end of tlie condenser was connected 
to a series of wash -bottles containing the reagents for absorbing the 

* The proportions found to be best for obtaining yields of about 180 per 
cent, were 10 parts of picric acid to 100 parts of blenching powder. Tlie 
exact proportion, however, depends on the quality of the latter, Tiu- 
material iLsed generally contained about 33 per cent, of available chloriju'. 
The method adopted was to carry out a trial distillation with the abo\i“ 
proportions. If it was found in the trial distillation that the r‘ffluent wi\s nt 
all yellow the amount of ]ucricacid was lessened. If it wos found that there was 
any tendency to frothing, a little extia was added. This wjis found to Ih‘ u 
mtioh more .sati.sfaotory method of work than attempting to estimate eucli 
batch of bleaching powder. Tht best conditions for the reaction are for the 
bleaching liquor to be about 30®, wheti on the addition of solid picric acid the 
temperature very rapidly risos to distilling point anti steam is only 
in the fin^ stage of the reaction to carry over the la.st traces ol chloropicrin. 
Contrary to statements frequently made, no artificial means of evading 
frothing is of any practical use. Once frothing commences badly, the yield 
steadity diminishes. On the large scale, the only way of destroying froth is to 
add a further small quantity of solid picric a<^Md, a s<imewlmt unpleasant, not 
to say dangerous operation. 
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products of decomposition. The various parts of the apparatus 
w^e joined either by ground-glass joints or by sealing in the blow- 

In the efurher experiments the wash-bottles were charged with 
40—50 per cent, potassium hydroxide solution to absorb the whole 
of the products of decomposition. At the end of an experimental 
period the contents of the bottles were diluted to definite volume 
and estimations were made of the carbonate, nitrite, and chloride 
present. The method did not prove quite satisfactory, as the con- 
necting tubes were apt to become clogged with crystalline matter 
deposited from the concentrated alkaline solution. It also proved 
difficult to obtain complete absorption of the carbonyl chloride. The 
lattei’ difficulty was overcome by charging the last bottle with 
d 72 -alcoholic potassium hydroxide. Owing to tlie large bulks of 
concentrated alkali hydroxide required, and the long duration of tlie 
experiments, it proved troublesome to make very exact corrections 
for the chlorides and carbonates contained in the original potassium 
hydroxide. 

■ In two experiments the ratio t’O^rNO.^iCl was found to be 
lil'003:2*14 and 1:0*993: 2'42 res|>e(tively. Tiie theoretical ratio 
is 1:1*046: 2*42. 

Ill subsequent experiments the constituents of the nuxtiire were 
absorbed separately. 

The first wash-bottle was cliarge<I with concentrated sulphuric 
■id, which absorbed the nitrosyl chloride, jiroducine liydrogen 
iloride and nitrosylsulpliuric acid, 

XOCl + SOo(Otl). = SO.‘OH-ONO r HCl. 

The mixture of hydrogen chloride and carbonyl chloride was then 
issed into bottles containing either i^euzene or toluene to absorb 
le carbonyl chloride. The hydrogen chloride was either allowed to 
5caj>e, or in some experiments was collected iti copper sulphate 
ilution. 


E eamtnafi(}n o/ the Sulphuric Arid J.lquor. 

Tlie contents of the first bottle had all the properties of a solu- 
ion of nitrosylsulpliuric a<‘id in conceiitrateil sulphuric acid. It 
lid not, however, crystallise on long keeping in the ice-chest, even 
dien the nitrosyl chloride had been passed through up to the limit-s 
f the capacity of the acid for efficient absorption. The liquor was 
berefore submitted to fractional distillation under diminished 

It, was not possible to obtain a complete separation of the 
tlphuric acid from the aitrosylsulphuric acid, since some of the 
jitter passed over even in the first runnings which, on keeping in 
air for a short time, became distinctly blue. When about half 

Y Y 2 
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the acid had passed over, the sides of the receiver began to l»c 
coated with the well-known chamber crystals. On further distilln- 
tion solid deposited in the condensing tube, the liquid in the 
receiver crystallised, and the residue in the distilling flask solidified 
on cooling. 

This crystalline matter was purified, so far as possible, from free 
sulphuric acid by keeping it for many days on porous tile over 
sulphuric acid in a desiccator, and occasionally scraping on to fresh 
tile. In this way a quantity of approximately pure nitrosylsub 
phuric acid was obtained as a white, crystalline mass, which b^au 
to soften at about 30° with evolution of vapour. The crystals dis- 
solved in a trace of water to a blue liquid, were readily soluble in 
concentrated sulphuric acid, and on dilution with much water gave 
a solution of sulphuric and nitric acid. The preparation contained 
no trace of chlorine. 

A specimen was analysed by estimation of sulphuric acid after 
dissolving in water, and by titration of the solution in concentrated 
sulphuric acid into jjermanganate (Found, SO 3 = 63*86, oxygen re- 
quired = ll‘93 ; Calc., 803 = 63*01; oxygen required = 12*59 per 
cent.). 


?jj:amination of the Benzene, or Toluene Solutions. 

A toluene solution (114 c.c.), containing carbonyl chloride liber- 
ated in four days, was shaken witli 150 c.c. of 40 per cent, potassium 
hydroxide solution in a closed bottle in the shaking machine for six 
hours. The alkaline layer was then made up to 250 c.c. Estima 
tions of chloride and carbonate were made in this, and also in a 
control sample of potassium hydro.vide, similarly treated. 

(1) 25 c.c, gave 2*6954 AgCl and 0*4487 CO. 2 . 

(2) 25 C.C. „ 2*6911 AgCl. 

(3) 26 c.c. control gave 0*0397 AgCl and 0*0372 CO.,. 

Ratio Cl :CO.> = 1:0*6266. 

Tlieory for CoCU = l :0*6205. 

This toluene solution, from the rate of decomposition given 
below, should have contained between 8*4 and 11*2 grams of car- 
bonyl chloride. It actually contained from the above analysis 9*lt> 
grams. 

In another experiment about 500 c.c. of benzene, containing the 
carbonyl chloride produced in forty-one days, were boiled in a flask 
with a reflux condenser, the upper end of which was connected to a 
worm condenser and receiver, both cooled by a freezing mixture of 
ice and salt, when between 7 and 8 c.c. of liquid carbonyl chloride, 
boiling at 3^, were obtained. 
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Much carbonyl chloride escaped condensation under these condi- 
tions, and a considerable amount remained in the benzene. The 
residual solution was shaken with concentrated acjueous ammonia 
and the aqueous layer evaporated to dryness. The (nystallised 
residue was mainly ammonium chloride, but a trace of carbarn irle 
was isolated from it in the usual manner, and identified by its 
crystalline form, the biuret test, and the evolution of ammonia on 
treatment with soya-bean ureaae. 

For the further identification of the carbonyl chloride it was 
converted into benzophenone by the Friedel and Crafts method. 
For this purpose about 250 c.c. of benzene, containin;^^ the carbonyl 
chloride evolved in seven to eight days, were used. 

The benzophenone crystallisecl from alcohol in the usual cliarac 
teristic form, and melted at 48*5 — 49^. A mixture with a speci- 
men from another source showed no change in melting point. Tlie 
>ield was about 62 per cent, of the theoretical, and was similar 
in order to that recorded by Friedel and Crafts (Ber,, 1877, 10, 
1856). 

Dim ethyl -p-aminobenzoic acid was also obtained, \sdth other pro- 
ducts, in needle-like crystals melting at 235°, by heating a toluene 
solution with diraethyraniline in a closed flask at 130° for several 
hours, and then distilling off the toluene in a current of steam. 

Examination of the Chloropicrin left after Prolon/jed Heating. 

This was yellow, and completely volatile in steam, leaving no 
residue. On distillation the following fractions were obtained : 
up to 103°, 3 grams; 103 — 108°, 5*2 grams; 108 — 112°, 278*7 grams; 
residue in flask, 3*8 grams. Tt was evidentiv unchanged chloro- 
licrin. 

The chloropicrin, after distillation in a cunent of steam, con 
ained some nitrous fumes in solution, which were given off at the 
beginning of distillation and coloured the first traction brown. 
These were easily displaced by a current of air. 

Fraction 3 was found to contain Cl -64*79. and two specimens id 
the cormnercial chloropicrin used 64*82 and 64 92 respectively 
C0.>NC]3 requires Cl = 64*71 per cent. 

Rate of Decomposition. 

Chloropicrin f20() c.c.) was gently boiled for sixty- eight days, and 
f.c, remained at the eurt. Tt decomposed therefore at the rate of 
c.c. or 3*487 grams j>er dav. and produced 2*tt99 grams nf 
f'iirbouyl chloride per day. 

In a tjoiher experiment in whiHi the rldoropicrin was ke}>t rajudly 
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boiling, 64' 6 grams of cai'bouyl chloride, determined from the 
increase in weight of the toluene wash-bottles, were obtained in 
twenty-three days, a rate of decomposition giving 2 8 grams per 
day. 

In order to ascertain whether this decomposition oould be attri- 
buted to traces of moisture, the chloropicrin, which had been dried 
over calcium chloride and gave no reaction with anhydrous copper 
sulphate, was allowed to remain for several days with a large excess 
of phosphoric oxide. It was then transferred to the carefully dried 
apparatus and heated as described. Decomposition took place, and 
8 grams of carbonyl chloride were obtained in ninety-one hours, a 
rate of decomposition giving 2*097 grams per day, and of much the 
same order as before. The residual chloropicrin was found to con- 
tain Cl = 64 ‘65 per cent. 

Pkvstolooicat. Laboratorv. Kkskarch Laboratory, 

University of Lojtdox, West Riding Chemical Comtany. 

South Kensington MiRriKLU. 

[KoritW, Attgust 25th^ 1910.1 


OlX.—The Temperature of Critical Solution of a 
Ternary Mixture as a Criterion of Purity of 
n- Butyl Alcohol. The Preparaiion of Pure n- Butyl 
Alcohol. 

By Kennedy Joseph Previte Orton and David Charles Tones. 

Since the introduction of the fermentation process, «-bntyl alcohol 
prepared from starch has become a common industrial product 
which will certainly find a use in chemical industry and not 
improbably as a solvent. 

We have examined some of its solubility relations with the 
object of finding in the temperature of critical solution (‘'c.s.t.' l 
with other media a rapid and certain method of following the 
course of a fractionation by which butyl alcohol is Wng purihed. 
or of detecting the presence of impurity in a specimen of butyl 
alcohol. It was pointed out in a previous paper (this voL. 
p. 1055 )r on a similar use of this method for toluene, that different 
impurities both jireseiit together in the liquid under investigation 
may have an opposite effect on the c.s.t. as on other physical 
properties. Usually, however, the c.s.t. of a number of fractions 
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into which the liquid has been divided by distillation will reveal 
the true condition of the liquid. 

The solubility relations with water of the three isomerides of 
»'butyl alcohol have been studied by Alexeev {Ann. Phys. Chem.t 
1886, [iii], 28 , 305) and Timmermans {Zeiiach. phyaihal. Chem., 
1907 , 58 , 129). 

.-Butyl alcohol is miscible with w'ater at the ordinary 
temperature, whilst the solubility curve of f-sobutyl alcohol has a 
c.s.t. at 130° (Alexeev), and .?ec.-buty] alcohol one at 113-7° 
(Alexeev, Timmermans). Both curves show a maximum of 
mutual insolubility in the neighbourhood of 50°. The solubility 
curve of w-butyl alcohol has not been followed up to the c.s.t., 
which will be well above 150°, but it shows a similar maximum of 
insolubility at about 50°. 

As a criterion of purity, the binary c.s.t. with water would not 
oulv be at an inconvenient temperature and ]}iessure, but useless 
for detecting the commonest impurity, namely, water. Ko other 
binary mixture seems available, for although ethyl alcohol forms 
a binary with petroleum, which has found a similar application 
in Crismer's hands, and methyl alcohol with carbon disulphide, 
the higher alcohols are completely miscible with these liquids. A 
ternary mixture was therefore sought. 

A 14 per cent. (13*994 grams per 100 grams of solution) solu- 
tion of hydrochloric acid was chosen, as both very convenient for 
our purpose and sufficiently sensitive; it gives an upper c.s.t. at 
43 - 55 ° and a lower at 9-6° with n-butyl alcohol. 

K-Butyl alcohol is completely miscible with concentrated hydro- 
chloric acid (20 per cent.) at the ordinary temperature (Lieben 
and Rossi. Ann<j}en. 1871, 158. 137). The presence of hydro- 
chloric acid causes a contraction of the solubility ring of the 
system butyl alcohol- water, in the same way as does etliyl alcohol 
that of the system methyl ethyl ketone-water (Brnni. Aul P, 
.ImW. Uncei. 1899, [v], 8 , 141)^ 

Fig. 1 represents the change in the system u-butvl alcohol-water 
when hydrogen chloride is introduced. The solubility ring. KK-. 
of water and bntyl alcohol has. as yet. been follow-ed over only a 
sinall section of the lateral portions; the intervention of the solid- 
liquid curve, prevents the realisation of the lower c.s.t. A b 

When hydre^en chloride is present, the ring contracts; //, the 
lower c.s.t., appears above the ice line, and A, the upper, is now 
at a lower temperature. As the concentration of the hydrogen 
chloride increases, the rin^ further contracts until, finally, niisci 
hilify is complete. 
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Aqueous sulphuric aud nitric acids give upper ternary c.s.t/s, 
but no lower c.s.t/s were observed ; 

Sulphuric acid (24 per cent.) gave a c.s.t. at 8°, nitric acid 
(35 per cent.) at 5®. 

Sulphuric acid (20 per cent.) gave a c.s.t. at 80*^, nitric acid 
(31 per cent.) at 37°. 

The method of determining the c.s.t., and the apparatus 
employed, have been fully described in an earlier paper {loc. cit.). 

The quantities of the acid solution and butyl alcohol which 
gave very vividly the critical phenomena are : 

Acid solution. 1 c.c. ; butyl alcohol, 0'4958 c.c. 

Pipettes of the type used for toluene were constructed and care- 
fully calibrated to deliver these quantities with that exactness 
which we have shown {loc. cit.) to be so necessary. 

The Alcohol. —lu order to prepare a pure ??-butyl 


Fio. 


1 . 



Temp. 

ajcis 


alcohol, several specimens from various sources have been ex- 
amined. The untreated alcohols gave c.s.t.'s with the standard 
aqueous hydrochloric acid varying between such wide limits as an 
upper c.s.t. of 84° and complete miscibility, whereas pure butyl 
alcohol gives the value 43’ 55°. 

Most of these crude alcohols, after treatment with ordinaiy 
chemical reagents — dilute acids to remove bases, sodium hydrogen 
sulphite to remove aldehyries and ketones, and boiling sodium 
hydroxide to decompose esters — and subsequent distillation, were 
found capable of giving a large percentage of material, the various 
fractions of which, on redistillation, gave the same c.s.t. about 
43°. Some of the material, however, which was homogeneous so 
far as could he te.sted by distillation, gave c.s.t. ’s varying widely 
from this value; us one oxaMiple. Ihe c.s.t, w’as alxmt 7)0°, and 
another about 
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As examples of the behaviour of these crude butyl alcohols ou 
distillation, the following may be cited : 

(1) A crude specimen (1000 c.c.) had an initial c.a.t. of 44’ 8^. 
After drying with potassium carbonate, the c.s.t. was reduced to 
37‘8°. On distillation through an eight-bulb still-head, the maiti 
fraction of 550 c.c,, boiling at 116‘5° gave a c.s.t. of 46’8'^. 

After chemical treatment and redistillation, a considerable 
quantity of homogeneous material could be obtained from thi.'^ 
main fraction (as well as from other specimens which had been 
similarly treated), the c.s.t. of which was 43 — 44°. 

An alcohol (1000 c.o.) from another source, which was remark- 
ble as being initially completely miscible with the standard hydro- 
hloric acid, on mere distillation through an eight-column Young 
ntl Thomas dephlegmator furnished 750 c.c, of a homogeneous 
naterial giving a c.s.t. of 43°, 

Two other examples may be mentioned of specimens which give 
liter a similar treatment quite different values of the c.s.t. 

Table I shows a record of fractionation of a -pecimen giving an 
initial c.s.t. of Ofi’T®. 


T.un.K I. 


Tempera- 

Vobunc of 

(Vi tic III 

Teni]>erft- 

Volume of 

Critical 

tare, 


])oint. 

turc. 

distillate. 

I>oinf . 

U6-0^ 

If) c.n. 

63- 1* 

\u>r 

lOc.e, 

ni-.v 

I16'2 

10 „ 

Ul-7 

1164 

10 

61-7 

1 Ifi-3 

10 „ 

.’>9-8 

1104 

10 ., 

624 




116-.0 

10 .. 

64 0 




Residue. 

7 

al)()i'e no 


Treatment with chemical reagents left the value of the c.s.t. 
iinalterecl , 

The fractionation of anotlicr 'pecimen. which gave after frac 
tioiiation a homogeneous material with a c.s.t, of about 50°, is 
cited below (table II). 

One was thus unable, in the absence of a ])ure synthetic alcohol, 
0 decide definitely whether the homogeneous material, giving a 
of 43°, contained an impurity impossible to remove by dis- 
illation, which lowered the c.s.t., or whether the homogeneous 
naterial, giving a mudi higher c.s.t.. contained impurities such 
IS paraffins of similar Iwiling point, impossible to remove by dis- 
tillation or chemical treatment, which raised the c.s.t. 

It has Wn no simple matter to find a derivative of n-butyl 
alcohol which would provide a means of obtaining the pure sub- 
stance. The derivative should preferably be a crptalline solid, 
iiito which the alcohol could he readilv converted, and from which 

Y Y* 
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Hs readily J'wioverud without (^hemical c^haiige tif the alcohol. The 
sodium salt of butyl salicylate meets these conditions. 

A large quantity of the alcohol, the fractionation of which is 
shown in the table (table II), was converted into the salicylate; 


Fraction, 

Table II. 

Volume. 

Critical 
solution point. 

1 

40 c.c. 

67-0“ 

2 

2o2 „ 

50'0 

3 

415 „ 

49-3 

4 

295 „ 

49-0 

5 

28 „ 

50-05 


the sodium salt is prepared hy dropping the ^ter into a slight 
excess of 10 per cent, sodium hydroxide which is heiiig vigorously 
stirred. The sodium salt crystallises out immediately; it is 
collected and freed from alherent liquor by pressure. The salt i< 
reconverted into the ester by slowly adding both 10 per cent, 
hydrochloric acid and the solid salt to a large volume of cooled 
water which is lieing stirred. This process is repeated with the 
recovered ester. The ester is then hydrolysed by aqueous sodium 
hvdroxide. and the butyl alcohol, saturated with water, is dried 
with potassium carbonate and distilled. Overheating, which would 
ill itself lead to contamination, was avoided by using an oil-bath 
in this and other distillations. The table shows the values of the 
c.s.t.'s of the fractions in the final distillation. 

T.\bi.e tit. 


UVight nt CVitioal 

tnK'tinn. soliititui 

Knmtion. Crams. point. 

] in 4:t7" 

o >7 4;t*r)r» 

-7 4:iao 

4 :m 4:tr) 

5 20 4:t.7 

Ke.sidiin about o 


It is seen that the material is now remarkably homogeneous. 
This n-butyl alcohol, which gives an upper c.s.t. at 43 05° and a 
lower c.s.t. at 9-6° with 13-994 per cent, hydrochloric acid. h;e 
]>\\\ O- 8161 7. 

if flat iffti between the ('onrenlnittott of U jfdnu'hlonv Acht ami Ok 
T ernary Critical Sol n tow Teyn pentturen nhaerved with ndiutiil 
Alcohol. 

The c.s.t. is extremely sensitive tn change in the concentrahon 
of the hydrneen chloride. Tlydroohlorir acid solutions of vaiioiiJ- 
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jrciigths were made up, and a deHiiite volume (1 c.c.) was add»*<] 
to a deficit© volume of rt-butyl alcohol (0‘4958 c.c.) in the ©xperi- 
iijental tube. The table shows the experimental values, and Fig. ‘J 
the curves constructed from them. 


Table IV. 

Critical solution points. 


Concentration of acid. 

Crams in 100 grams of solution.) Upi>er, bower. 

13- 994 43 ->,o’ 

14- 068 41-8 12-1 

14-133 36-8 16-:i 

14-248 27-4 2,7-0 


I'ui. 2 



So small a change in the concentration of the hydrochloric acid 
as 0'254 per cent, alters the upper c.s.t. by 16*15'^, and the lower 
by br4^. This great sensitiveness would afford a means of ascer- 
taining whether two solutions of hydrochloric acid within a sniai! 
range were of accurately identical concentration. 

The measurement of the concentration of the hydrochloric acid 
solution has required exceptional care. As the most accurate 
process, a determination was chosen based on the measurements 
of the iodine (by :V/20-thiosulpbate. and starch indicator), set free 
from a mixture of potaasinin iodide and iodate, in which the 
amount of iodate is very accurately known. (Fuller details 
of the procedure will appear, it is hoped, in another place.) This 
7>^ethod has been fully teeted, and the accuracy w-ith which 
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the solution of hydrochloric acid has been measured is reprt; 
sented by the numher 14-248±0*001 per cent. This mean error 
corresponds with a difference of 0*05° in the c.s.t. of the system 
rt-butyl alcohol-water-hydrochloric acid. This particular aelution 
of hydrochloric acid was used throughout the experiments on the 
purification of n-butyl alcohol. 

Obviously, in preparing an aqueous hydrochloric acid for the 
purpose of following the purification of /i-butyl alcohol, the con- 
centration of the hydrochloric acid used need not be known with 
such accuracy. With the ordinary volumetric solutions, accurately 
standardised, and by using standard burettes, the concentration 
of the hydrochloric acid can be ascertained as 14'0±0’02 per 
cent., and by a gravimetric analysis as 14-0 ±0-005 per cent. 
The divergence in the c.s.t. corresponding with this mean error 
will amount to in the one and to 0*25*^ in the other. 


The SensiUvene!^.^ of the Critical ^olotion Temperature to 
Impurities. 


Water is one of the components of the system, and its 
effect as an impurity in the 7?-butyl alcohol is seen from table V to 
he comparatively slight; 1 per cent, of water raises the upper 
c.s.t. by 1°. Here, as in all these experiments on the effects of 
impurities, the concentration of the hydrogen chloride remain? 
constant, the composition of the system only altering in the relative 
proportions of n-butyl alcohol and water. The immensely different 
effect produced when the concentration of the n -butyl alcohol 


remains constant, while the ratio 


concentration of HCl 


concentration of H«0 


varieil. 


is seen from the results on the relation between the concentration 
of the hydrochloric acid and the c.s.t., when a change of 0-25 per 
cent, leads to a fall or rise in the c.s.t. of 16^. 

An explanation of this divergence is forthcoming from a con- 
sideration of the isothermal diagram at 43*55^. 

In Fig. 3, M (80 per cent, of butyl alcohol) and N (8 per cent, 
of butyl alcohol) represent, roughly, the composition of a saturated 
solution of water in n-butyl alcohol and of alcohol in water at 
this temperature. K represents the composition of the system at 
the ternary c.s.t. at 43-55^. (HCI^IO-IS; n-hiityl alcohol- 
27-45; water =^62'4 per cent.) 

From these results, it appears that the binodal curve has t c 
general form shown— a curve with a very flat top. The lin^ 
OKP represents the composition of the system with constant con 
centration of «-huty! alcohol, and the line QKH the composition ol 
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,iie syatena. with constant concentration of hydrochloric acid. 
Prom K, movement along KSP, that is, decrease in the concentra- 
:ion of the hydrochloric acid, with a corresponding increase in 
the concentration of water, the concentration of the alcohol being 
jonstant, brings the system into the heterogeneous region; by 
movement along KTQ, that is, decrease in the concentration of 
water, with a corresponding increase in the concentration of the 
alcohol, the concentration of the hydrochloric acid being constant, 
the system is brought again into the heterogeneous region, but at 

Kic. 



uo point is it far removed from the biuodal curve, which it again 
cuts at V. 

Let A 7’ represent a 1 per cent, change in the ratio i 
the concentration of the hydrochloric acid being 

water 


comtaiit, then KS, which equals K'i\ represents a I per cent. 

the ratio '‘y^’^hloric acid^ the concentration of tbi; 
water 

ilcobol being constant, S is obviously very much further removed 
the bi nodal surface than T. Hence, as a result of the form 
if the binodal curves, a far larger change of temperature would 
^®rec|uired to bring the system at S on to a binodal curve than 
systeur at T on to a curve- 

'I'he resuUs obtained with the other snb>tance'i. namely, toluene, 



1202 THE TEMPERATURE OE CRITICAL SOLUTIOJf, ETC. 


ethyl alcohol, and amyl alcohol, which have been tested, appear in 
table V and Fig. 4. 

The c.s.t, is extremely sensitive to the presence of such a sub- 
stance as toluene, the solubility of which in water so greatly differs 
from that of n-butyl alcohol. One per cent, of toluene in the 
butyl alcohol raises the upper and depresses the lower c.s.t, by 
19®. Paraffin, which is less soluble, has a still greater effect. 


Fio. 4. 



Vpptr crilictil solution ttntpt^cUuns. 

30 ^ 34 ^ 36 “ 38 “ 40 “ 42 “ 44 “ 46 “ 48 “ . 50 “ .> 2 '- :» 4 “ 

Louder critical sotution tempt raiMrcf*. 

-F F ,■>“ 7“ 9“ 11“ 13“ 15“ 17“ 10“ 2F 23“ 

!><)voMinuous curves reprcsetU tiiC effect of irnpurUff on tfic lowrr c.s.t. 
OotUiwioits ciirm reprsami the CjjTects on the npper c.s.t. 

The c.s.t. is thoroughly sensitive to the presence of hoinologtif- 
t)iie per cent of ethyl alcohol lowers the upper c.s.t. by 11*^? 
i per cent, of amyl alcohol raises the upper c.s.t. by 5^, corresiKnxi 
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iug alterations being observed in the lower c.s.t. Rough experi- 
ments with n -propyl, 2 ><?butyl, and «ec. -butyl alcohols show a less, 
but still an appreciable, eflfect. One per cent, of vi-propyl alcohol 
lowers the c.s.t. by 6‘1°, 1 per cent, of wbutyl alcohol by 0'?*^, 
and 1 per cent, of sec. -butyl alcohol by 1’9^. The relations of 
the c.s.t. ’s of isomerides are being more fully examined. 

The values of the c.s.t. in table V were obtained when the 
quantities of the two constituents delivered respectively by the 
two pipettes were used, that is, 1 c.c. of the standard hydrochloric 
acid and 0’4958 c.c. of impure n-butyl alcohol. The ''percentage’' 
of admixture is by weight in the n-buiy] alcohol. 




Table V. 




Water present, per cent. 

ITppor c.s.t 

J.,ower c.s.t 

(1 

<)-e 

2-677 

45-7® 

8-2 

2-796 

46-2® 

7-9 

10-7.7 

52-35“ 

3-0 

4-034 

47-95° 

6-5 

Toluene pi-csont, pei* 
cent 

n 

43' 5.)^ 

0-1422 

47-4“ 

0-31.77 
.70- 1“ 
3-1.7 

0-5077 

.73- 




9'C 

5-8 

~ M 5 


Amyl alcohol 

prc.sciit. 

n 

o-.vuo 

0-8366 

2-666 

1 41'> 

Upper c.s.t 

Loner c.s.t 


43-5r»'^ 

fl-fi 

46-95'’ 

6-75 

47-6^ 

5-S 

53-8" 

-0-9 

50 1’ 
3-25 

Ktliyl alcohol 
percent. ... 
Upper c.s.t. ... 
Lower c.s.t ... 

present 

0 

43-5.3“ 

n-ti 

0-62S8 

3.3-3“ 

16-8 

0-2381 
40- r 
12-S 



('XIVKKSITY CoLLKOH: fH' 


Wat.ks. 





Kano OK. 


[y^ 

i t iixd, Sr 

ftltHibfr 1 

‘Jth, 11M9.[ 


(j\ — jii'tioif of iTVUfiiird ou die EMt-ra 

nf L'f'rfaiii Dicarho.ryJlo Acids, 

Ry IIahhy >h:pwoKTH. 

Thk jictioji of Grignard reagents on the eslers of the simpler satur- 
ated nliphatic dicarboxylic acids has been the subject of several 
investigations. Valeur (Vompt, rtnd.^ 1901, 132, 833) obtained 
ditertiary glycola by the action of magnesium methyl iodide and 
magnesium ethvl iodide on ethyl ox a i ate, etiiyl malonate, and 
ethyl succinate, and somewhat later iCmapi. remL, 1903, 136. 
694) prepared benzopinacotie and tetraphenylbntanediol by the 
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action of magnesium phenyl bromide on methyl oxalate and ethyl 
succinate respectively. Dilthey and Last (5cr., 1904, 87, 2639) 
claimed to have prepared jB-benzopinacolin from ethyl oxalate, and 
magnesium phenyl bromide, and diphenylphenacylcarbinol, 
COPh*CH. 2 *CPh 2 ‘OH. from ethyl succinate in a similar way. 
Valeur, however, still claimed that the product of the action of 
inagneJium olienyl bromide on methyl or ethyl oxalate is benzo- 
pinacone {jjomft rend., 1904, 139, 480). Again, Harries 
{Annahn, 1905, 343, 363) prepared ^e-dimethylhexane-^e-diol, 
OH-CMe./CH.,*CH 2 ’CMe. 2 -OH, by the interaction of magnesium 
methyl iodide^ and'^ethyf succinate. In all these investigations the 
experimental conditions have been such as would favour attack 
on both carboxvalkyl groups by the Grignard compound employed, 
with the result^that almost invariably fully substituted glycols or 
coinixiunds of an analogous nature have been produced. 

An exception arises in the work of Slavjanov (7. 

Chem. Soc., 1907, 39, 140), who, during the course of some experi- 
ments* on the preparation of hexamethylr//c/opropane, incidentally 
obtained some j3-hydroxy-aaj3*trimethylbutyric acid, 
OII-ChAlerCMe..-C02H, 

by the action of magnesium methyl iodide on methyl dimetliyl- 
malonate. The only other evidence of selective action of Grignard 
reagents on one of the two carlxixyalkyl groups of the esters of 
tlie simpler aliuhatic dicarboxylic acids appears to be that of 
Egorova (J. JtU Chem. Soc., 1909, 41, 1454), who acted 

on ethvl oxalate with magnesium fer/.-butyl chloride, and obtained, 
amongU other products, a-hydroxy-^^-dimethylbutync acid, 
CMe 3 -CH(OH)-CO..H, and aethoxy-^^-dimethylbutync acid. 
CMe 3 -CH(OEt)*Cd 2 H; whilst, in tlie hope of finding a convenient 
method of obtaining a-ketonic acids, the action of Grignard 
reagents on ethyl oxalate was investigated by Inglis and Mason 
(P ° 1909. 25, 195), but the work described in this note is incom- 
plete and does not appear to have been subsequently published. 

In view of the fact that the discrepancy l^etween the observa- 
t.ions of Slavjanov (loc. dt.) and the results of other workers might 
be attributed either to a form of steric hindrance exerted by the 
methvl-substituting groups of the ester of d.methybnalon.c acid 
„r to* the fact that Slavjanov used only three equivalents of mag- 
nesium and methyl iodide, whereas Yaleur, Dilthey, and am 
used at least four equivalents, it was decided to carry out experi- 
ments to ascertain whether, by suitable control, the action o e 
Grignard reagent on the esters of certain aliphatic dicar oxy 
acids could be confined to one carboxyalkyl group. 

In this ccruiection, it is interesting to note that Gngn 
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reagents react in a rather anomalous and unexpected manner with 
ethyl acetoaoetate and its alkyl derivatives. Thus Grignard has 
shown (Compt. rend., 1902, 134, 849) that magnesium methyl 
iodide and ethyl acetoacetate give methane, hydrogen, and un- 
changed ester, the ester thus reacting in the enolic form. On the 
other hand, the monoethyl derivative of ethyl acetoacetate and 
magnesium methyl iodide react to give some ethyl ;S-hydroxy-a- 
ethylwovalerate, OH'CMe^'CHEt’CQrjEt, whilst methyl diethyl- 
acetoacetate does not react at all. Again, McKenzie (T., 1906, 89, 
380) has shown that menthyl acetoacetate reacts as though entirely 
eiiolic. 

Experiments have been carried out on the action of magnesium 
methyl iodide and magnesium ethyl bromide on ethyl oxalate, 
ethyl malonate, ethyl ethylmalonate, ethyl dimethylmalonate, and 
ethyl succinate, using about 2'5 equivalents of magnesium and 
Ikyl haloids to one of ester. With the exception of etliyl malon- 
te, which appears to react entirely in the enolic form, the reaction 
a$ been so regulated as to confine tlie action of the Grignard com- 
ound almost completely to one carboxyalkyl group. 

In these ex|>erin'ients it was not found necessary to prepare the 
hignard reagent separately, as the best results were obtained by 
Topping a mixture of alkyl haloid and ester into a well-stirred, 
nd cooled mixture of magnesium ymwder and dry ether (compare 
javies and Kipping, T.. 1911, 99. 296). The mixture of alkyl 
laloid and ester was added at such^a rate as to keep the reaction 
just perceptibly in progress. 

In this way a-hydroxy/>7>bntyric acid and a-h yd roxy- a- ethyl- 
butyric acid were prepared from ethyl oxalate, ^hydroxy-a-ethyl- 
/vy valeric acid from ethyl ethylmalonate, )3-hydroxy-ao)3-trimethyl- 
butyric acid from ethyl dimethylmalonate, and f.«fohexolactone and 
7 -ethyl-/?-hexolactone from ethyl succinate. 

Now Shibata has shown (T., 1909, 95, 1449) that Grignard 
reagents react with ortho-phthalic esters to give derivatives of 
plithalide, in which only one carboxyalkyl group of the plithalic 
ester is attacked. He compares this reaction with the prodiietioii 
of tetra-alkylbutanediols from ethyl succinate and Grignard com- 
])ounds (Valeiir, /oc. c?V.), and concludes from this, together Avith 
the work of Bethmanu {ZtxUch, Chon., 1890. 5, 409) on 

siicoiuic acid, that in the latter compounds the two carboxyl groups 
sre in the /ro //^position, whereas in o-phthalic acid the carboxyl 
groups are in the m pasiiion. It has now been shown that the 
action of the Grignard compound niay be confined to one carboxy- 
alkyl group in the case of ethyl succinate with tiie production of 
' )7*^ialkylbutyro)actones, from winch it might equally well be 
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concluded thst the two carboxyl groups in succinic acid are in the 
cis-position. All that can be safely inferred, however, seems to he 
that in the intermediate compounds obtained by the interaction oi 
Grignard compounds and ethyl succinate or orthophthalic esters, 
the hydroxyl and carboxyalkyl groups are possibly in the ct«-posi- 
tion, and in the absence of any strictly quantitative data it is 
somewhat hazardous to draw any conclusions as to the steric 
structures of succinic and plithalic acids from such observations. 

Experimental. 

Preparation of a-Hydroxy-a-ethyJhnt>jric Acid frovi Ethyl Oxalate. 

Three hundred grams of dry ether and 10 grams of inagnesium 
powder were introduced into a wide-necked flask provided with a 
stirrer, dropping funnel, and condenser, and surrounded by ice. 
Ten gleams of ethyl bromide were placed in the flask, and after the 
reaction had started a mixture of 73 grams of ethyl oxalate and 
126 grams (2-5 mols.) of ethyl bromide was added at such a rate 
as to keep the reaction proceeding slowly. The rest of the iiiag 
iiesium, 21 grams (2-5 mols.), was added from time to time so as to 
keep the magnesium always in excess. Towards the end of the 
reaction the contents of the flask became very viscous. Stirring 
was continued for an hour after the whole of the magnesium had 
been added, after which the mixture was allowed to remain over- 
night at the ordinary temperature. 

The mixture was then heated on a water-bath for two hours and, 
after cooling, ice-cold water followed by 40 per cent, sulphuric acid 
was slowly added until the whole of the magnesium had dissolved. 

A brown oil separated, and after its removal the residue was 
extracted four times with ether. The oil and ethereal extract were 
combined, dried over anhydrous sodium sulphate, and the ether 
removed by distillation, when 61 grams of a brown, rather viscoii? 
oil remained 

This oil was then distilled, when about 53 grams passed ovei 
between 172° and 185°. At 210° there was evidence of decomposi- 
tion and the distillation was stopped. The fraction distilling at 
172—185° was fractionaterl in a flve-pear column, when about 
48 grams distilled at 174-180° and about 4 grams at 180-1»-- 
The latter proved to be principally unchanged ethyl oxalate. _ 

The fraction distilling at 174—180° was redistilled, when 4oo 

grams (of per cent.) of ethyl a-hydroxy-a-ethylbutyrate distilled at 

175 — 177 ° (oorr.) (Frankland and Duppa, UvnUii, 1863 , . 

Sixteen grams of the ester were boiled under reflux with a grano’ 
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(IJ imois.) of sodium hydroxide for two hours. After cooling and 
acidifying^, a solid separated, which was removed, and the residue 
extracted six times with ether. There were obtained 12 grams of 
an acid, which crystallised from light petroleum in long needles 
melting at 79*5° 

The identity of this acid with a-hydroxy-a-ethylbutyric acid was 
established by conversion into its barium salt (Found, Ba = 34‘22; 
calc., Ba = 34'3 per cent.) and by its conversion into the ethyh'so- 
ci'otonic acids on repeated distillation (Fittig, Anvnlen., 1904, 334 , 
101 ). 


preparation of a-ffpdroxyisohatyric Acid from Ethyl Oxalate. 

This was carried out on exactly the same lines as the preparation 
of a-hydroxy-a-ethylbutyric acid described above, except that 
methyl iodide was used instead of ethyl bromide. Seven ty-bhree 
grams of ethyl oxalate were treated with 30 grams (2'o mols.) of 
magnesium jmwder and 180 grams (2'5 mols.) of methyl iodide; 
39-6 grams (60 per cent.) of an oil boiling at 150 — 151° were 
obtained, and the identity of this with ethyl a-hydroxy?.«olmtyrate 
was confirmefl by conversion of 10 grams of the ester into the acid. 
The latter melted at 78° and the barium salt was analysed (Found, 
Ba-39‘82; calc., Ba = 39'98 per cent.) (Frankland and Duppa, 
Xnnalen, 1865, 133 , 80; Fittig. ibid., 1877, 188 , 54). 

Several attempts were made to increase these yields by variations 
in the addition of the reagents, buT in no case was a yield greater 
than 60 i)er cent, obtained. Unless the addition of alkyl haloid 
and ester is made very slowly, a considerable amount of a by- 
product, which is probably a butanediol, is formed. 

Pre}Xirailon of y Kthyl-w-hf rohjcttnie from Ethyl Sucduatf. 

Eighty-seven grams of dietliyl succinate (b. p. 215- -216°) were 
treated with 30 grams (2 '5 mols.) of magnesium ]>owder and 136 
»rams (2'5 mols.) of ethyl bromide in 400 c.c. of dry ether as 
described in the preparation of ethvl a hydroxy- a- ethylbiity rate 
After removal of the ether, an oil was obtained, of which the 
greater part distiller! at 125 140° 23 mm., although a little passed 

over at 120 — 123°. The former fraction, weighing 32 grains, was 
fractionated under tlie orrliiiarv pressure, wlien 26 grams distilled 
at 227— 232° (corr.). This fraction was freed from any unchanged 
dhyl sijc<‘inate by ix>iling under rejflux with 15 grama of sodium 
hydr<>xide for two hours, acidifying with concentrated hydrtH-hlorIc 
scid, and boiling for a further half hour, when an oil separated 
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oil the surface. This was removed and the residue extracted eight 
times with ether. The oil and ethereal extract were then ownhined 
and washed with a little sodiuin carbonate to remove succinic acid. 
After removal of the ether, 27 grams of an oil remained, which on 
redistillation boiled at 229 — 231° (corr.). 

A further 6 grains of the lactone were obtained by working up 
the fraction distilling at 120--123°/23 mm. The total yield was 
33 grams (46 per cent, of the theoretical). 

The identity of this compound with y-ethyb/t'hexolactone was 
established by its conversion into the barium salt of y -hydroxy -y. 
ethyl'rt'hexoic acid (Wischen, AnnaUny 1867, 143 , 262; Emmert, 
/icn, 1888, 15 , 1851). The latter was obtained as an amorphous 
powder, readily soluble in water or alcohol, which on recry stallisa- 
tiou from alcohol gave Ba = 30T2 (calc., Ba = 30*17 per cent.), 

rreparatioii of hoUt. cola done from Ethyl Succinate, 

Eighty-seven grams of dietliyl succinate were treated with 30 
grains (2*5 mols.) of inaguesiuin and 177 grams (2*5 mols.) of 
methyl iodide exactly as described above. An oil (57 grams : 50 
per cent, of the theoretical) was eventually obtained which boiled 
at 200 — 202° (Blanc, Vompt. rtiuL, 1904, 138 , 579; 139 , 65). The 
identity of this with /.voh exolactone was established by conversion 
into the barium salt of y-hydroxyisohexoic acid (Found, Ba = 34*3; 
calc., Ba — 34'3 per cent.). 

Experiments were carried 6ut in which the whole of the ethyl 
succinate was placed in the flask and the ethyl bromide slowly 
added, but the reaction was more difficult to control and no greater 
yield was obtained. 

Action of Magnesium Methyl Iodide on Ethyl Malonaie, 

A mixture of 16 grams of ethyl malonate (b. p. 198°) and 36 
grams of methyl iodide (2*5 mols.) was added drop by drop to 
6 grams of magnesium in 100 c.c. of dry ether as described under 
the preparation of a-hydroxy-a-ethylbutyric acid from ethyl oxal- 
ate. On decomposing tlie product with water and dilute sulphuric 
acid, the greater part of tlie ethyl malonate was recovered un- 
changed. From this it would appear that under these conditions 
ethyl malonate reacts in the enolic form. 


Action of ^agne.m^m Methyl Iodide on Ethyl Ethylmalonnte. 

A mixture of 19 grams of ethyl ethylmalonate (b. p. 204—206®) 
and 36 grams of methyl iodide (2*5 mols.) was added drop by drop 
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lo (I well-cooled aud stirred mixture of 6 grains of niagnasiiun and 
iOO C.C. of dry ether as described before. Tlie mixture was allowed 
remain overnight at the ordinary temperature and then heated 
under reflux, on a water-bath, for three hours. 

After decomposing, an oil was obtained, the greater part of 
v/hich distilled at 200 — •207° and proved to be ethyl ethylmalonate. 
About 6 grams of a fraction of higher boiling jxiint (220 — 240°) 
v\ra 3 collected, and on hydrolysis gave an acid which, when crystal- 
lised from light petroleum containing a little acetone, melted at 
72°. This acid appeared to be jS-hydroxy-a-ethylisovaleric acid, 
obtained by Grignard (Compt, rend.^ 1902, 134, 849) by the action 
of magnesium methyl iodide on ethyl ethylacetoacetate. The 
barium salt on analysis gave Ba~.12‘07 (calc., Ba“32‘n per cent.) 


Action of Magnenuvj Methyl Iodide on Ethyl Dimethylmnlonote. 

Slavjanov {loc. cit,) obtainefl 35-dili yd roxy-^y y 5- tetramet by 1 pen- 
tane and ^-hydroxyaa^tri methyl butyric acid by heating one 
equivalent of ethyl dim ethylmalonate with three equivalents of 
magnesium and methyl iodide in the presence of dry ether, on a 
water-bath for three to live hours. 

A mixture of 19 grams of ethyl dimethylmalouate and 36 grams 
of methyl iodide (2'5 mols.) was addml drop by drop to a well- 
('ooled and stirred mixture of 6 grams of magnesium in 100 c.c. of 
dry ether, as decribed before. The mixture was alluwed to remain 
overnight at the ordinary temperature, and then heated under 
reflux on a water-bath for three hours. 

After decomposing, an oil separated whidi on distillation gave a 
fractiou (9 gram?) boiling at 190 — 210° and a second fraction 
(7 grams) boiling at 220- 250°. The former proved to l>e ethyl 
diniethylmalonate, whilst the latter, on hydrolysis, gave an acid 
which on purifying by sublimation melted at 151 — 152°. This acid 
appeared to be identuvU with j9-hydroxy-aa^-tri methyl butyric acid 
first prepared by Reformatsky (Her., 1895, 28 . 2839). During the 
hydrolysis of the fraction lx)iling at 220 -250° a little insoluble 
material remained, which on reorystallisation melted at 77°. This 
was probably i3i-dihydioxy/5yy8-tetrani ethyl pentane, but there was 
insufficient material for furtlier examination. 

Preliminary experiments on this investigation w»ere carried out 
H University Collie, Nottingham, in 1915, under the direction 

Prof. Kipping. 

The author is indebted to the Research Committee of 
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Noln‘l's Explosives Co., Lid., aud particjularly to Mr. Rintoal, fui 
tlie facilities accorded him for the completion of this work, and also 
to Mr. Carr, of Messrs. Boots, Ltd., for permission to publish 
(>ertain portions of tliis investigation. 

The Reseahch Labobatortks, 

Audekr. [Eecewed, SepkUmber Sth, 1919.] 


('XL— 771 ^' Melting Points of the Substituted Amides 
of the iNormal Fatty Acids, 

By Philip Wilfred Robertson. 

Our knowledge of the physical properties of homologous series is 
largely due to the researches of Krafft. Whereas the densities 
approximate to a constant value as the series is ascended, the melt- 
ing points and boiling points continue to rise, although the succes- 
sive differences become smaller and smaller. To this general rule, 
liowever, the normal fatty acids form a noteworthy exception, since 
their melting points fall to a minimum and then subsequently rise, 
and further since the values for the odd and the even members 
fall on two distinct curves. This exceptional behaviour has been 
attributed to the association of the earlier members of the series, 
which itself is probably not unconnected with the arrangement of 
the atoms in space. Some years ago it was pointed out (Robertson, 
T., 1908, 93 , 1033) that the amides, anilides, and p-toluidides 
showed an even greater irregularity, which was explained, rather 
vaguely, as being due to molecular dissymmetry. In the hope of 
obtaining a nearer insiglit into the relationship between melting 
point and chemical composition, certain new series, in particular, 
bromo- derivatives, have now been investigated. In the meantime a 
systematic search through tlie earlier and more recent literature 
had revealed a considerable discrepancy between the values pub- 
lished by different observers; in some cases the melting |)oints given 
for a compound differeel by as much as 20°. In these circumstances 
it was felt necessary to make a complete redetermination of the 
melting points of these series. The correctness of a given melting 
point would appear to depend essentially on the following factors: 
(rt) the identity of the normal fatty acid employed in tlie prepara- 
tion, (6) its* purity, and especially its freedom from neighbouring 
homologues, which in the final product can be separated often only 
with the greatest difficulty ; (c) the purity of the product (especially 
when it is very readily soluble and tends to separate as an oil), 



SirnSTXTrJTJBI) amiuks of thk vubmal fattv acios. lit I 


wJjicii was attained by jjuineroiis recry.sUllisatioiis iroin ditfcMenl. 
^solvents; {d) the accuracy of the melting point determination. As 
i<; indicated in the sequel, every effort has been made to fulfil these 

conditions. 

The melting points of the amides, anilides, p-toluidides, o-tolii' 
id ides, p-bromoan Hides, o-bromo-p-tohiidides, tribromo-anilides, 
j8- naphthyl am ides, and o-bromo-zS-naphthylamides are collected in 
the following tables. Each series will first of all be considered sepa- 
rately and then the results will be discussed as a whole. 


TABr.E I. 


1 . of carbon 

Amifles. 

Anilides. 

p-Toluididcs. 

ns in chain. 

M. p. 

.M. p. 

M. p. 

2 


\ V 2 ° 


S 

77 

100=' 

120 

4 

ii.> 

‘to 

7o 

5 

10(i 

OJt 

74 

(} 

loi 

92 

73 

7 


Oo 

80 

8 

lOo 

00 

70 

0 

00 

oT 

S4 

10 

90 

70 

78 

11 

99 

71 

80 

12 

loo 

7S 

S7 

i;i 

tori 

SO 

ss 

14 

10:5 

84 

9:1 

l.j 


— 



hi 

I 0 -; 

so 

98 

IS 

109 

.1 nifdrs 

94 

(Table 1 ; Fig. 1 ). 

102 


As is cleirly visible in the figure, tlie melting points of the odd 
and even members fall on two distinct curves, which, although not 
sujierposahle, rise and fall in the same manner at corresponding 
place?. The initial rise is characteristic only of the amides; the 
substituted amides, and the fatty acids also, show a fall in melting 
Joint at the beginning of the series. It is to be notefl that the 
ower fatty amides, like the corresponding acids, are considerably 
isociated; but the type of melting-point curve is quite different in 
the two senes. 


AmUdcit (Table I ; Fig, 2). 

The melting |X)int9 of the even anilides fall to a sharp mimmum 
the eighth member, with a notit^able flattening between the 
teh and sixth membOTS. The large fall in melting point 
between the Cg and the Cj anilide, no less than 37'^, is verx* remark- 
able. 
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The odd series shows a similar large fall followed by a slight rise 
it the fifth member, corresponding with the flattening in the even 
eries. It is to be noticed that this curve is, at the beginning, 
ocactly tlie reverse of the odd curve of the amides. The factor caus- 
ng the irregularity apparently is acting in the reverse sense in 

Fig. .‘i. 

p-Toluididrtf. 

(Even members ; odd members 



ivio^erie^ until its elTect is eliminated by anutlier factor, some func- 
tion of the molecular weight, which begins to operate higher in the 

series. 

jK Toi uitiififs (Table I ; Fig. 3 ) . 

Tlio iiit roduction of a inethyl group in the |>aia j*usitiou of (he 
•iihdes causes a fundamental change in the melting-point relation 
in the even series the noticeably large initial fall is followed 
'yavfry ‘^low decrease to tlie niinirnum at the eighth member. 
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In the odd series, on the other hand, the initial fall is followed 
by a slight rjs© and subsequent fall to a second minimum at the 
eleventh member. 

Table II. 


No, of (‘arbon 

0 -Tolu ill ides. 

o-Brorao-p-toluidides. 

p-Bromo -anilides. 

atoms in chain. 

51. p. 

M. p. 

M. p. 

2 

110^ 

118*’ 

107° 

3 

87 

iir 

149’ 

4 

70 

00 

115 

5 

70 

100 

108 

6 

71 

84 

105 

7 

08 

90 

98 

8 

00 

78 

103 

« 

73 

86 

100 

10 

70 

82 

102 

U 

78 

91 

102 

12 

83 

85 

104 

13 

83 

9.> 


U 

88 

80 

107 

l.j 

— 

— 

— 

10 

- - 


110 

17 


— 

— 

IS 

07 

97 

Fig. 4. 

114 


o-2'oliiidides. 

(E\en nieinbors! — ; o<ld* members ) 



{)-Tolui(/ide>i (Table TI; Fig. 4). 

Both the CKld and even members form tlie typical curve, tliatis, 
the melting joints fall to a minimum and then rise again with 
increasing slowness as the series is ascended. 
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In Figs. 1 to 4 it is seen tlmt after the eleventh member the melt- 
,ug points of the compounds fall slightly below the even values 
which behaviour characterises the fatty acids also. This appears to 
be the general rule, to which tl.e next series is, however an excen 
tioa. ’ ' ^ 

aid ides (Table II; Fig. 5). 

The even aiid the odd series form typical curves, approximatelv 
parallel to each other. 

Whereas the odd melting points generally tend to coincide witli 
or lall slightly below the even values, at all events with compounds 


Fic, .5. 


o • lirotno - p -toln iAlkU.‘<. 



cii high molecular weight, here their average melting point is no 
esp lan G higher. It lias not iieeii found possible to correlate tlii« 
'tohceable difference ui liehavmur with anv other characteristic of 
ilie senes- 

(Table II; Fig. 7), 

s«rieUnr*" "'i **'*'’’'^‘‘"'8 points of the even 

miirtb T ’’ “‘ff* • ^ocond to the 

^ member, ollowcd by a further slow fall to a minimum at 

10 oompouml. The odd values fall .somewhat lieh.w the even 
»i>ow a inmimum at the seventh meinher. 
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Table III. 




2:4:1 

O-Tri- 

iS-Naphthyl- 

a-Bromo- 

No. of cai-bon 

bi'omo-aniUdos. 

amides. 

(3 -naphthylamides 

atoms in chain. 

M. 

P' 

M. p. 

M. p. 

2 


232° 


132° 

138° 


;i 


203' 

— 

13r 

4 


171) 


125 

139 


o 


' 

112- 

136 

() 


136 


107 

120 


7 


134 

101 

111 

8 


131 


103 

104 


11 


131 

103 

103 

10 


1211 


104 

102 . 


11 


120 

— 

, — 

12 


120 


106 

99 


Ul 




107 

— 

U 


124 


108 

100 

10 


124 


- 

- 

18 

1 i 

126 


112 

100 


'2 A:Q'Tf‘ihrumo-utufi(hi: (Table HI; Fig. 7). 

Tile rapid initial fall in melting point noticed in the ;>brohio- 
anilides beomes in this series even more exaggerated, and the mini- 
mum is now higher in the series. The curve for the odd members is 
almost coincident with the even curve. 

Fig. 6 


No, oj carbon atoms in cftain. 

I a-Naphthylntniflf s. 11. tt Hromo B naptihftami<kf>. 
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B-^ni)hlhf(hiin‘idrH (Table III; Fig. b). 

The comparatively alow initial fall in melting jK>int HiflcreiitiateH 
this series from those hitherto considered. The curve for the odd 
inembflCT at first falls slightly below and then coincides with tlie 
even curve. 

Fig. 7. 



No. oj carbon atoms ?n chain. 

I. Anilides. II. 111. o-}irothQ \}-toii<idi(fe,^. 

IV. Yi'Brovw-nnilidfs. V. Tribrofno^anil>drs, 

cL-Bromo-B'V^p^^tfii/^ainidc.i (Table III; Fig. 6), 

The effect of introducing a bromine atom is to change the initial 
low fall in melting point of tlie jS-napiithylamides into a very slight 
be, and to cause the minimum to occur higher in the series. The 
urns for the odd and even members tend to coincide. 

Gf nf^rnl Dhcu-ssio/i. 

From an inspection of Fig. 7, in which eeveral typical curves are 
’oHected, it appears tliat the higher melting-point curves (n) have a 
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;;vefit€r initial fall, (b) are Hatter iti the ueighbourlioofl of tbi; 
iiiinima, (c) have minima which occur higher up in the seriets. 

If the initial fall in melting point is to be attributed to the 
greater association of the earlier members, as in the case of the fatty 
acids, it might be expected to become much less for a series of 
compounds like the tribromo-anilides, in which the diortho-grou]> 
iug would prevent molecular association. This initial fall must 
then be due to some other cause. It should be noticed that it is 
at all events unconnected with the weight of the substituent 
radicle. Thus the anilides and p-toluidides have totally different 
types of curve, as likewise the p-bromo-anilides and the o-bromo-j> 
toluidides. 

At a certain distance up the series, in most of the cases examined 
at about the fourteenth member, the curves tend to become parallel, 
rising somewhat less rapidly as the weight of the substituent group 
increases. It would seem then that at this stage the causes of the 
initial fall in melting point, and the variations in the early part 
of the curve generally, had been eliminated, and that some single 
factor, probably the molecular weight, was operative only. 

The molecules of a solid may be regarded as being held together 
in a condition of strain by some force, possibly magnetic (Oxley), 
on the magnitude of which depend double refraction in particular 
and the physical properties of the solid generally. The energy of 
the molecules is almost entirely vibrational, half of which is kinetic 
and half potential. As the temperature rises the amplitude of 
vibration of the molecule increases, and when it becomes equal to 
the mean distance of the molecules apart, which is proportional 
to the cube root of the molecular volume, the substance melts 
(Lindemanu). Equating the energy in terms of heat required to 
raise the molecule from the absolute zero to its melting point, 
with the vibrational energy of the molecule at this tepiperature, one 
obtains tlie expression 

const.), 

where .1/ is the molecular weight, the mean specific heat from the 
absolute zero to V the molecular volume, and v the characteristic 
vibration frequency of the molecule. 

It is thus seen that tlie melting temperature is a function of the 
specific heat, the molecular volume^ and the vibration frequency 
of the mo^cule. A suitable variation of these three values would 
be capable of causing the observed irregularities in the melting 
points of a series of compounds. This equation also shows that the 
magnitude of the melting point is independent of any association 
in the liquid phase, although it is probable that the factors causing 
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noil associatiou would effect the values of ,v, T, and v in tlio sense of 
increasing the value of 7V 

Hi^h up a series the density and specific heat of successive mem- 
become approximately constant, and then 
Tg^K^ . A/*v“ (K^ = const.). 

Jnder such conditions v is probably some simple function of M, so 
hat the melting point might be expected to depend on tlie magni- 
ude of the molecular weight alone. Actually the empirical rela- 

.M* (k'' ^ const.), 

lias been found, with two noticeable exceptions, to give a fair agree- 
ment not only for the higher members of the substituted amides, 
|)ut for other compounds also (table TV). 


Table TV. 

HifiC in m. p. for 


Kxfx^ti- From 

Compound. mental.' formula. 

Cig anilide -rU^ 4*7 

Cup-toluidide 4-.') 4-0 

OjB 0 ‘toluidide 4-3 40 

C,6 jo-bromoanilide 4‘0 4 0 

C,fl o-broiiio-; 0 ‘toluidide 4 0 O 

C'l,; O'bromo /S-naphthylamide . TO ‘T2 

Cjg amide :}'0 0- 1 

Cjj ^-naphthylariiide ~'0 4'il 

iacoritane, thdHf,.;! -I'O 3‘ti 

ont.inoiie, C-^sHjkjO t'S 


* Fc*r tlie Rubstitntetl amides, the niean difference between the Cj^ and 
compounds was taken ; in tlie other cases, a slight intcrpnlation was 


Expekimentai.. 

lie substituted amides obtained in this investigation were pre- 
ed in the following maimer. About 1 gram of the fatty acid 
i mixed in a test-tube witli slightly more than the theoretical 
iiitity of thionyl chloride and lieated to 100 — ILIO*^ in a sulphuric 
dhatli for about an hour. The theoretical quantity of base was. 
m added, and the mixture further heated for lialf an hour to a 
lie what higher tern jierat lire. The proti net was recrystallised 
im alcohol until the melting iwint was constant, and then tinaily 
lai light petroleum, with which w'as mixed, in the case of the 
s soluble com|xmnds, a small quantity of benzene. 

The fatty acids employed were obtained from Kahlbaum. The 
of the solid acids was tested by determining their melting 
the liquid acids were either synthetic or were compared 
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with Merck's preparations by ])reparing a common derivative ami 
testing by the method of mixed melting point. The bases were 
purified by. several recrystallisations before being used for the 
preparations. 

Repeated attempts were made to discover the existence of physi- 
cal isomer ides by recrystallising the same compound from different 
solvents and at different temperatures, and also by having present 
a trace of alkali or of acid in the solution. AU these experiments, 
however, were without result. 

All the melting-point determinations were made by the capillary 
tube method in a castor- oil bath with the same thermometer, which 
was compared from time to time with a standard one. Wlieii it 
happened that neighbouring members of a series melted at aboi 
the same temperature, their melting points were redetermine 
simultaneously. 

Tile amides not containing bromine were analysed by the metliot 
of Dumas or Kjeldahl. The bromo-derivatives were analysed h 
the chromic acid method,* which with practice enables an estin 
ation to be made in about fifty minutes. 

In table V are given the redetermined values of the meltin 
points of the amides, anilides, and p-toluidides. The values give 
by other obser^^ers are included for the sake of comparison. 


Table V. 


Compound. Formula. M. p. Previous observers. 

n-Valeramide CjHiiON 106"^ 1 10° (Weidel) ; 105° (Foumior) 

102° (Hofmann). 

n-Hexoamide C,Hi.,OX 101 100° (Hofmann). 

?t-HeptoaTiii<le . .. C7H^sOX 90 96° (Hofmann) ; 95° (Mehlis); !)o 

(Fournier) ; 95° (Malherba) ; ‘J4 
(.Aschan), 

n-Octoamido C^Hj^OX 105 110° (Felletar) ; 106° (Hofmann) 

98° (Aschan). 

rt-Nonoamide CjHuOX 99 99° (Hofmann) ; 93° (Schalfejew). 

n-Decoamide CmHoiOX 99 108° (Ehestadt) ; 98° (Hofmann). 

n-Undecoamide C,,ILiON 99 103° (Ehestadt) j 81° (Lwow). 

Laiiraniide C,.R.jjOX 100 110° (Ehestadt) ; 102° (Krafft); 

(Caspari); 97° (Lutz). 

n -Tridecoamide CT,H^OSr 100 98° (Lutz). 

Myristamide 103 102° (Reimer). 

palmitamide CJ5H...ON 106 107° (Krafft); 105° (Hell); 101 

(Carlet). 

Stearamide C^^H.-^OX 109 109° (Krafft); 108° (Hell); lor 

(Carlet). 

n-Butyranilide CjoHj-ON 96 97° (Beneok) ; 93° (FoUmier) ; 02. 

(Kelbe); 90° (Qerhardt); 00 
(Autenrieth). 


* Robertson, T., 1915, 107, 902. The following slight modifications b&ve 
b««i introduced. Sodium peroxide is used instead of perhydrol, 
AT/SQ-tilver nitrate and thiocyanate in place of JV/tO-aolutiona 
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Table V [continued). 


OompOTind. 

Formula. 

M. p 

Previou3 observers. 

^.Vflleraailide 


63“ 

63“ (Fournier) ; 61“ (Easterfield) ; 
60“ (Majima). 

^-Hexoanilide 


92 

95“ (Kelbe). 

fl.Heptoftnilide 

C,3H„0N 

66 

71“ (Lwow). 

^.Octoanilide 


55 

57“ (Robertson). 

ft.NonOftuiltde 


67 

57“ (Robertson), 

ft-becoanilide 


70 

61“ (Robertson), 

n-Undecoanilide 

CijHa^ON 

71 

68“ (Bagard) ; 64“ (Robertson). 

Lauranilide 

CibH:,,on 

78 

76“ (Caapari); 68“ (Robertson). 

«,.Butyro -p ' toluidido 

CiiH.sON 

75 

74“ (Robertson). 

i. Valero- 


74 

72“ (Robertson). 

i-Hexo- ♦» 

C»H„ON 

73 

75“ (Roberteon). 

i-Hepto- M 

Ci*H2lON 

81 

80“ (Robertson ) ; 79“ (Kipping). 

t'OetO' . t 


70 

67“ (Robertson). 

t.Nono- M 

C,«H.«ON 

84 

81“ (Robertson). 

j.Deco- r. 

C,7H.,.0N 

78 

80“ (Robertson). 

.i.Undeco- 


80 

75° (Bagard) ; 73“ (Robertson). 

Lauro- 

C,„H,iON 

87 

81“ (Robertson). 

Myristo- t> 

Pabnito- „ 

c,;h^on 

93 

93“ (Robertson). 

C,,H^ON 

98 

96“ (Robertson). 

Stearo- >> 

C27H41ON 

102 

98“ (Robertson), 

In table VI are 

given the 

new 

compounds prepared in this in 


vestigation, with melting points and analytical results; the per- 
centage values refer to bromine in the case of the bromo-derivatives 
and to nitrogen for the other compounds. 



Table VI. 







Found 

Cak, 




per 

per 

Compound. 

Formula. 

M. p. 

cent. 

cent. 

ft.Tridecoanilide 

. c.^3.on • 

80“ 

X-4-7 

4*8 

n-Trideco-p-toluidide 

. C\oH:«OX 

KS 

4-4 

4-6 

nButyro-o-toluidide 


7ft 

80 

7-8 

n-Hexo- „ 


71 

6-6 

6'8 

Ti-flepto- ,r 


68 

6-5 

6-4 

Ti-Octo- », 

.... C,3H^0N 

69 

6-2 

6-0 

n-NottO- „ 

C,.H^ON 

73 

5-4 

.5-7 

n-Deco- ,, 

.... C.,H3,0N 

76 

5-2 

5 3 

-Undeco- ,, 

. C„H...ON 

78 • 

50 

50 

Auro- ,, / 

C„H„OK 

83 

4 9 

4 8 

i-Trideco- ,, 

C„H^,ON 

85 

4-8 

4-6 

flyristo- „ 

... a,H^ON 

88 

4-5 

4 4 

itearo- „ 

CoiH^ON 

97 

3-8 

3’8 

i Butyro-^-naphthylamlde . . 

CuH,,ON 

125 

G-8 

6-6 

I'Valero- ,, 


112 

6-2 

6-2 

n-Hexo- ,, 

.. .. clX.ON 

107 

6-6 

5 8 

fi-Hepto- „ 

C,.H„iON 

101 

5-7 

5-6 

a-Octo- 

c„h;on 

103 

5’3 

5.2 

n-Nono- ,, 

C,*H..^ON 

103 

5'1 

4-9 

n-Deco- ,, 

C^HojON 

104 

4-8 

4-7 

Uuio- 

.. C^HiON 

106 

4-4 

4-4 

n-Trlddco- '* ^ 

.. .. c:3H5,ox 

107 

41 

4-2 

Myriato- 

c,\h,,on 

108 

41 

4-0 

Stearo- \ 

C^H«0N 

112- 

33 

8’4 

^OL. CXV. 



Z 

Z 
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Table VI {continited). 



Compound. 

Formula. 

M. p. 

Found 

per 

cent. 

Calc, 

per 

cent. 

n -Butyro -p -bromoanilide 

C;oH,.ONBr 

115“ 

Er«33-4 

33-1 

n -Valero - 


Ci,H,;ONBr 

108 

31-3 

31*3 

n-Hexo- 


Ci.H,,ONBr 

105 

30- 0 

29-6 

n-Hepto- 


UjHigONBr 

98 

28*0 

28*1 

n-Octo- 


C,,H.„ONBr 

103 

28-8 

26*9 

n-Nono- 


Ci,H;pNBr 

100 

26-0 

25-7 

n-Deco- 


C5fiH;,ONBr 

102 

246 

24*6 

n-Undeco- 


Ci7H.,eONBr 

102 

237 

23*7 

Lauro- 


C^gK^ONBr 

104 

22-3 

22*6 

Myriato- 


C..,H.^ONBr 

107 

20-8 

20*9 

Palmito- 



no 

19-8 

19*5 

Stearo- 


CliH^oONBr 

114 

18-4 

18*3 

Propio-o-bromo j>-toluidide 

Ci,Hi,ONBr 

111 

33-4 

33*1 

n-Butyro- 


CjiH^.ONBr 

90 

30-9 

31*3 

n-Valero- 


C,oH„ONBr 

100 

29-5 

29*6 

n-Hexo- 


Cj,.H,80NBr 

84 

28-5 

28*1 

n-Hepto- 


CiiH..oONBr 

90 

26-8 

26*9 

n-Octo- 


CisH^ONBr 

78 

26'5 

25*7 

n.-Nono- 


C,*H:;ONBr 

86 

24-7 

24*6 

n-Deco- 


C.^RftONBr 

82 

23‘7 

23*7 

n - Un deco - 


CiglLgONBr 

91 

22-3 

22*6 

Lau^o• 


C,^“rtONBr 

85 

21 3 

21*7 

n-Trideco- 


C,oH;.>ONBr 

95 

210 

20*9 

Myristo- 


C<„H.;ONBr 

89 

20'6 

20*3 

Stearo- 


C.^jH^ONBr 

97 

17-7 

17*7 

Propio-o-bromo d-naphtbylamide 

Cj-HijONBr 

139 

29-0 

28*8 

n-Butyro- 


C^jHijONBr 

139 

27-3 

27*4 

n- Valero - 


C.sHnONBr 

136 

25-9 

26*2 

n-Hexo- 


UiH^jONBr 

120 

25-4 

25*1 

n-Hppto- 


C„H.„ONBr 

111 

23-9 

240 

n-Octo- 


C,aH:i,ONBr 

104 

23-4 

23*1 

n-Nono- 


C„H,^ONBr 

103 

22-1 

22*1 

n-Deco- 

>> 

C.K,H.^ONBr 

102 

21-7 

21*3 

Lauro- 


CbH.,jONBr 

99 

19o 

19*8 

Myristo- 


C^lLjONBr 

100 

18-6 

18*5 

Stcaro* 


C:;H«ONBr 

106 

16-4 

16*4 

n - Butyro ■ 2 

4 : 6-tribromoaniIide 

C,,H,,ONBr, 

179 

588 

58*3 

rt-Hexo 


C,;;H,^ONBr.. 

136 

56-3 

56*2 

»-Hepto- 


C,H,eONBr. 

134 

54-9 

54*4 

n-Octo- 



131 

528 

52*6 

n>Nono- 


C,iH..,ONBr. 

131 

51-3 

51*2 

n-Deco- 


CiilCONBr, 

129 

49*9 

49*7 

n-Undeco- 


(7„H."ONBr3 

129 

480 

48*2 

Lauro- 


C,»H.;,ONBrj 

126 

46-8 

4IV9 

Myrigto- 


f\H.;.ONBr, 

124 

44*0 

44*5 

Pal mite 



124 

42- 1 

42*3 

Stearo- 

M 

CliHjjOXBr, 

126 

40-6 

40*3 


The problem of investignting the relationship between melting 
point and chemical composition is being extended in other direc- 
tions to the substituted amides of dibasic and a-substituted acids. 
The mathematical interpretation suggested above is from the nature 
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(jf things only fragmentary and imperfect, and it has not been 
possible to suggest a reason why compounds containing the grouping 
or CO’O* should form series so different in character from 
other series. The Quantum Theory has not yet been extended to 
include the investigation of complex molecules, but there is no 
doubt that a knowledge of the vibration frequency (v), and the 
specific heat over a wide range of temperature, is essential for a 
complete mathematical treatment. The determination of the melt- 
ipcr points of a large group of similar compounds is at all events a 
step iu this direction. 

3i;y thanks are due to Dr. P. A. Levene for a specimen of tri- 
iecoic acid, and to the Chemical Society for a grant, which has 
partly defrayed the cost of the investigation. 

Impeeial College of Sciexce and Technologi', 

South Kensington. 


[JRecnvcd, Srpkmbcr ]Uh, 1019 ] 
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IVlanufacture of Amyl Acetate and its Homologaes from 
Chloro-hydrocarbons of the Paraffin Series. G. G. Obeepell 
and H. T. Boyd (U.S. Pat. 1302583; from J, Soc. Chem. Ind.^ 
1919, 38, 554a). — Chloro-paraffins are converted into acetic esters 
by treatment with an alkali acetate and acetic acid in presence of 
an alkali sulphate. G. F. M. 

'The Insecticidal Principle of Chrysanthemum cineraril- 
:oUum (Insect Powder). Kyo Yamamoto {Ber, Ohara List, 
^,and'W. Forsch., 1918, 1, 388 — 398). — A yellow, viscous oil having 
powerful insecticidal properties was isolated from the powdered 
flowers of Ohri/mnthemum cinerarii folium, the yield being O' 8%, 
The oil had a saponification number of 216 and an iodine number 
of 116; from the saponified substance, two alcohols having the 
formulae C21H34O, m. p, 199°, and C27H4QO, m. p. 175 — 179°, and 
two fatty acids having the formulae and C16H32O2 

(palmitic), were separated. The insecticidal power of the oil was 
reduced when the oil was heated at 100° or exposed to air for a 
long period. W. P. S. 

Action of Methyl Sulphate and Methyl Alkali Sulphate 
on Dry Alkali Chlorides and Bromides, J. Guyot and L. J. 
Simon {Gompt. rtnd., 1919, 169, 435 — 437), — When methyl 
sulphate is heated with sodium chloride, reaction at first appears 
to take place according to the equation Me2S04 + NaCl = 
NaMeS04 + jVIeCl, and is followed by a reaction shown by the 
equation 2 NaMeS 04 -f OMe.,. The residue, however, 

always contains normal sodium sulphate, and the quantities of the 
two gases formed are not theoretical; meth}^ chloride is in excess. 
If equimolecular quantities of methyl sulphate and potassium 
chloride are heated together, two-thirds of the methyl sulphate 
reacts according to the second of the above equations, the remainder 
reacting with the potassium chloride, KMeSO^ -f KCl = 

MeCl. If two molecules of potassium chloride are used, the latter 
reaction disappears alrnost completely, and the reaction is repre- 
sented by the equation 2Me2Sd4 4- 2KC1 = 2MeCl 4- OMe^'b 
KjS^Oj. Bromides behave in a similar way to chlorides in the 
reactions. W. P. S. 

Interaction between Methyl Sulphate and Chloro- 
Sttlphonic Acid. Ch. Boulin and L. J. Simon ifiompt. rend., 
i9l9, 169, 338 — 341). — Equimolecular proportions of methyl 
siilphate and chlorosulphonic acid slowly react according to the 
equation S02(0Me)2 + S02Cb0H S02Cl*0Me4- S02(0H)*0Me, 

VOL, oxvi. i. u 



i. 466 


ABSTRACTS OF CHEMICAL FAFBBS. 


an equilibrium being readied at the end of a month, when the 
reaction has proceed^ to the extent of 36% to the right. If kept 
for a further period, a change in acidity slowly occurs, owing to 
the formation of sulphuric acid, according to the equation 
S 02 ( 0 H)' 0 Me + S 02 Cl* 0 H {SOgCl-OMe + HgSO^; this change 

at the end of 138 days has not quite reached equilibrium. When 
on the other hand, the reaction mixture is subjected to vacuum 
distillation, the two initial materials practically disappear, and a 
yield of 50% of methyl chlorosulphonate is obtained, together with 
small quantities of hydrogen chloride, methyl chloride, and a residue 
of sulphuric acid. . G. F. M. 

Wax of a South Brazilian Wild Bee. J. Gadambs (Arch. 
Pharm.t 1917, 266, 425 — 441). — The characters and composition of 
wax produced by a wild bee, probably of the species Mtliyo7ia or 
Trigona, are described. [See J. Soc. Qhem. lr\d.^ 1919, 730a.] 

T. H. P. 

lipoids of the Heart Muscle. P. A. Lbveke and 8. 
Komatsu (J . Biol. Chem., 1919, 39, 83 — 89). — ^The analysis of the 
so-called lecithin fraction obtained from heart muscle demonstrates 
that this fraction is a mixture of lecithin and kephalin. When 
reduced by means of hydrogen in the presence of colloidal 
palladium, a product was obtained having all the properties of the 
crude hydrolecithin obtained from egg-yolk (Levene and Weet, A., 

1918, i, 288, 421). From this mixture, by fractionation, hydro- 
lecithin and hydrokephalin w^ere isolated. 

The opinion expressed by Frankel and Linnert (A., 1910, i, 295) 
that individual organs of the same animal contain specific phos- 
phatides appears to lack support. There is rather an indication 
that the number of individual lipoids is limited, and that practic- 
ally all animal organs contain the same lipoids. J . C. D, 

Kephalin. VI. The Bearing of Cuorin on the Structure 
of Kephalin. P, A. Levine and S. Komatsu (/. Bwl. Chem.^ 

1919, 39, 91 — 104). — The components of kephalin hitherto isolated 
are phosphoric acid, glycerol, aminoethyl alcohol, and stearic and 
linoldic acids. A molecule composed of equimolecular proportions 
of these would demand a different percentage composition from that 
usually found. The discrepancy could be explained on one of 
three grounds: first, that kephalin possesses a structure different 
from the one expressed by the above method; secondly, that 
kephalin isolated by the usual methods repr^ented a substance 
modified in the course of preparation; and thirdly, that a sub- 
stance of iinknown composition was present as an impurity. The 
recent work of Levene and West (A., 1918, i, 421) on the prcpra- 
tion of a reduced kephalin possessing an elementary composition 
required by a molecule constituted as above excludes the first of 
the three alternatives. The work recorded in this paper shows that 
kephalin as usually prepared is a mixture of true kephalin with 
its own decomposition products. This explains the widdy differei^^ 
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deterioration than the lose of ot ac“ ecule TV ' 
was arrived at in the course of an "nmUeat'on into I 
nature of cuorin. ^ ^ ciiemicai 

Support is given to the view of Maclean t t j 

1918, 52), who doubted that cuo7m t ai tn,Ui'7 T’ 

The greater part of cuoriu is made up of crude kephalin' ®' 

J. C. D. 

Preparation ol Monochloroacetic Acid T i « 

G. Chavak™ (U.S. Pat. 1304108 frot / SV 

1919, 38. 553A).-Monochloroacetic'acid“ preta ed brh t ’ 

trichloroethylene with sulphuric acid containm^g a" small Jmount’of 

G. P. M. 

Osidation of Lactic Acid bv Bacteria t- 

of Pyruvic Acid and Ketonic Subsidies P f 

, 960)^-The author has isolated a dozen types of bacteria’ wS 

ro^l'dTorofla&T^'alu^S mlir 

aad with calcium lactate as the si source of iirbom'lhfslme 
types also produw pyruvic acid from similar solutions conteiVn" 
sugar from which they form lactic acid; only m one instant Zs 
the alcoholic fermentation of sugar also occur. The course of the 
action has been more closely studied with six varieties, the pyruvic 
acid being estimated colonmetricaily by Simons reaction - 1 rh 
purpose, the content of the solutio/ mLt lie betweef “ ’ al « 
Formation and decomposition of pyruvic acid occur at dSereut 
ates with the vanous species. The yield of acetic acid vari^ from 
trac« to more than 60% of the lactic acid decomposed, buTformk 
acid 13 never produced. Two species produce, furtLr, acetylmethvi 
Jmol and dimethyl diketone whilst one species produces ttelaSr 
y. Izi 6 processes involved &re indit'a.tp/J Kv 4 .* 

3-CH(0H)-C0,H + CH,.CO-Co!h + O = CH ■CHfOHi.'r'’nv 
H t 0 = CH-^-cb'CC'CH^ -u ‘>CO» + 

S of P T by direct o^da- 

tlin ^ 1 * alcoholic group of acetylmethylcarbinol but 

e complete absence of butylene glycol rendem this improbable.” 

H. W. 

Succinic Oxidone of BatteUi 

296 ~ 30 n 'r {Biochem. Znheh., 1919, 96, 

auLfin ^ompare Battclh and Stern, A., 1913. i 9291 It 

''tmsuccint^icidY* /iistinct processes may' take place 

««§en Fii't rhtr °r P'''P '’b® °f 

elimination of two atoms of hydrogen 
the formation of fu.naric acid. This reaction is q«a..kl?fve! 
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the amount of oxygen re<juired being proportional to the HttloUnt of 
succinic acid in Uie reaction mixture. Then there is the addition 
of a molecule of water at the unaaturated linking of the fumaric 
acid, with the formation of i-malic acid. This reaction is not 
quantitative, but tends to an equilibrium, at which approximately 
a quarter of the fumaric acid remains unchanged. J. C. D. 

Behaviour of the Methylene Group United to the 
Carboxyl Group in Trimethylenesaccharic Acid. Obsask 
Paderi (^rcA. farm. sper. sci. aff.^ 1918, 26 , 274 — 282; from 
Chem. Zentr.y 1919, iii, 65).— Opportunity is afforded by tri- 
methylenesaccharic acid (annexed formula) of further investigation 
of the author’s views on the relative 
CO*-OH'CH-“CH*CH-CO stability of methyl groups which 
O U 6 U U U esterify hydroxy-groups or hydroxy- 
\ / \/ and carboxyl groups respectively (com- 

Cfi^ uHj pare A., 1917, i, 716). The acid is 

hydrolysed by boiling water containing 
a small quantity of sulphuric acid to monomethylen^accharic acid 
and formaldehyde. A similar fission appears to occur in the 
rabbit, since formaldehyde caif^ be detected in the urine after 
administration of the acid. H. W. 

Linoleic Acid and its Derivatives. Katsumi Takahashi 
(J. Tokyo Chem. Soc., 1919, 40 , 233— 289).“Linoleic acid can be 
estimated only by converting it into its derivatives. Physical and 
chemical properties, however, of both the bromo- and hydroxy- 
derivatives into which linoleic acid is ordinarily converted are con- 
fusing according to the different authors (compare Reformatzky, 
A., 1890, 362). Furthermore, the value obtained by the tetra- 
bromostearic acid method is invariably less than that calculated 
from the iodine number in the presence of another unsatu- 
rated fatty acid. In order to investigate the source of this 
discrepancy, the author made extensive studies of the properties of 
various derivatives of linoleic acid, Linoleic acid is first separated 
by brominating linoleic acid from oil of rice bran and soja bean. 
This letrabromostearic acid, which he designates as (A)'bromo- 
derivative, after repeated crystallisation from light petroleum, forms 
white, needle-shaped crystals, m. p. 114°. It is soluble in ether, 
but insoluble in light petroleum at the ordinary temperature. 
When converted into the methyl ester by Rollett’s method, and 
hydrolysed to linoleic acid, a 90% yield calculated on the basis 
of the (A)-bromo-derivative, or 97% if calculated on the basis of 
its methyl ester, was obtained. An analysis shows its composition 
to be exactly that of linoleic acid. \Vhen this is again brominated. 
it yields three types of bromo-derivatives, regardless of the kinds o 
solvent used: (o) m. p. 113‘5— 114°, containing 53’38% of 
soluble in light petroleum; ( 3 ) m. p. 59 — 60°, containing 53 p 
of Br, soluble in light petroleum ; (y) liquid, containing 52 86 ,4 0 
Br, soluble in light petroleum. Since the theoretical value 0 
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fcefcrabromoatearic acid, Ci8H3202Br4, is 53-33% of Br, he concludes 
all these three varieties of bromo-derivatives must be tetra- 
bromostearic acid. The yields of the three derivatives vary some- 
^vhat with the types of solvent used. With light petroleum as 
solvent, 43 — 46% of the total yield is in the o-form, the remaining 
49'2% to 52*66% being /8 and y; with carbon tetrachloride, 39% a 
and 56% and y; with ethyl ether, 47% a, 51*77% of $ and y ; with 
glacial acetic acid, 35% of a. In all cases, the o-form, which possesses 
exactly the same physical properties as the parent compound (that 
is tetrabromostearic acid, m. p. 114°, soluble in light petroleum), 
is obtained only in a quantity of 49% of the (A)-bromo-derivative, 
l;}i0 remaining portion being the same tetrabromostearic acid but 
having entirely different physical properties. When the a-variety 
is avain reduced to lin oleic acid and brominated for a third time, 
j|. Jjves 42*4 — 46% of the a-form and 52*8 — 55*8% of J3 and y. 
From the jS-form, 36-7% of the a, 48% of i5, and 22*4% of y; from 
■he y-form, 24—26% of a, 8*05—8*4% of jff, but 67*95—65*35% of 
( are obtained. In general, all three racemic varieties of tetra- 
^romostearic acid can be reduced to linoleic acid, and on further 
iromination each yields three varieties of bromo-derivatives, always, 
lowever, giving most of its own kind. The oxidation products of 
linoleic acid obtained from the a- and 3-forms are a large quantity 
nf sativic acid, m. p. 174°, and a small quantity of another tetra- 
hvdroxy stearic acid, m. p. 135°. The linoleic acid obtained from 
the 7-form yields neither sativic acid nor the other tetrahydroxy- 
dearic acid, but gives an acid. soluble in water and 

a rosin-like substance insoluble in water and having the formula 
By applying the same method to the natural linoleic 
acid in the presence of unsatnrated fattv acids, only 40% of the 
nririnal amount of linoleic acid is obtained as the crvstallised tetra- 
bromostearic acid insoluble in light petroleum. The author pro- 
oses, therefore, a factor 2*5 to be used for linoleic acid estimations 
is to be isolated as the insoluble tetrabromostearic acid, 
cveral analytical data are given to show that this factor is most 
itlsfactory. Chemical Absthacts. 

Condensation of Amino-compounds with Nitromalon 
Adehyde. William J. Hale and Kdwaup M. Hoxah (X Amer. 

Soc.y 1919, 41, 770 -776).--To the aldebydic intermediate 
product formed in the preparation of carbopyrrolic esters by the 
condensation of aminoacetic esters with nitromalon aldehyde, Hale 
and Hoyt (A., 1916, i, 71) assigned the constitution 
CHO*CH(NO,)*CH:N*CH..*CO.:.Et (I). 

It ig now found that such intermediate product is capable of 
formation in dilate alkaline solution, from which it separates 
readily. The substance separating is not, however, a salt, and is 
transformed by warm alkali into a pyrrole derivative, which the 
iHinsberg reaction and the Liebermann nitrosoamine reaction show 
to be a secondary amine. This intermediate compound must there- 
pre have the constitution CHO*C(NO2)‘CH*NH‘0H2*COnEt, the 
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tsonitrcHJompound (I) first produced undergoing intramolecular 
rearrangement with transfer of the labile hydrogen atom from 
the central carbon to the nitrogen. 

The assumption that the intermediate compound possessed the 
structure (I) was based on the results of Hill and Torrey (A., 
1899, i, 788), who ascribed similar constitutions to a number of 
products resulting from the condensation of nitromalonaldehyde 
with aminO'derivatives. With aniline, these authors obtained two 
compounds which they regarded as the monoanil, 
HCO-CH(NO.)*CH:NPh, 

and the dianil, NPh!CH'CH(N 09 )*CHlNPh; neither of these 
compounds exhibits any tendency to form salts, and as they are 
now found to be secondary amines, they must be regarded respec- 
tively as jS-anilino-a-nitroacraldehyde. 

CHO*G(NO,):CH-NHPh, 
and /5-aniIino^i-nitroacraldehydeanil, 

NPh:CH'C(NOo):CH‘NHPh. 

The similar compounds furnished by p-toluidine and by m ethyl- 
amine and its derivatives must receive analogous formulae. 

The action of 1 mol. of hydroxylamine on nitromalonaldehyde 
gives an unstable compound which immediately undergoes intra- 
molecular condensation to a i8-nitro/.soox azole, whereas excess of 
hydroxylamine gives a dioxime stable in alkaline solution. Tlic 
action of aniline hydrochloride on the sodium salt of this dioxiire 
precipitates Hill and Hale’s anil-oxime (A., 1903. i, 401), whirli 
is formed also bv the interaction of hydroxylamine and the so- 
called monoanil (see above), and must therefore be a jS-anilino-a- 
nitroacraldoxime, XOH!CH*C(NO;)!CH»NFPh ; dehydration of 
thi.s oxime gives a jS-anilino-a-nitroacrylonitrile. 

CN‘C(KO.,):CH-NTTPh. 
which Hill and Hale termed a nitrile-anil. 

These facts render necessary a modification of Hale and Hoyt's 
interpretation {he. cit.) of the condensation of nitromalonaldehvde 
with glvcine ester; no rearrangement in the pvrrole molecule 
necessary for condensation after the intramolecular rearrangement 
of compound (T). 

The condensation of nitromalonaldehyde with iS-alanine ethyl 
ester proceeds easily in slightly alkaline solution or in presence of 
sodium acetate. j3-(/8-carbethoxyethylaTnino)-a-nitroacra]dehvde 
being formed. Further intramolecular condensation sufficient to 
render possible the isolation of a pvrrole could not be effected, the 
only indication of the formation of a pvrrole derivative being the 
reddenin? of a pine splinter held in the vapour produced when the 
compound was heated with concentrated- hydrochloric acid. 

The results obtained lead to the conclusion that, in aliphatic 
imino-com pounds presenting an aldehyde group in such position 
that its t>ossible inter-reaction with a methylene group adiacent to 
the imino-group mav lead to a pvrrole. this condensation is highlv 
favoured when the methylene pronn is attached to a carhethoxvl 
or other negative component. If. however, the carbethoxyl group 
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is once removed from the particular methylene group by the inter- 
position of another methylene group, the influence of the carb- 
ethoxy! group becomes so slight that neither the first nor the second 
methylene group exhibits any marked tendency to condense with 
the aldehyde group. 

^~]^iiro-^{^'Carhethoxyethyl'amino)acraldehyde, 

CH0;C(N62):CH-NH‘CH2-CH2‘-C02Et, 

forms colourless prisms, m. p. 79*^, and gives various reactions for 
aldehydes and also Liebermann's nitrosoamine reaction, 
a-Nitro- /9- ( jS- car h omethoxy ethyl am.ino)acraldehi/de, 
NOg-C^H^O-CO.Me, 

forms colourless leaflets, m. p. 66°, and gives the same reactions 
as the preceding compound. T. H. P. 

Tbiocyanoacetone and its Derivatives and Isomerides. 

Joseph Tchehniac (T., 1919, 115, 1071 — 1090). 

Photosynthesis o! Formaldehyde and Sugar. P. R. Kogel 
(Biochem. ZciUck., 1919, 95, 313 — 316). — -A theoretical consider- 
ation, in which changes of the keto-enol type are held to be of 
importance in the photosynthesis of formaldehyde and sugar. 

J. C. D. 

Degradation of Sugars by Fnzymes. H. vov Euler and 0. 
SvANBERG (Zeitsch, phymd, Ckem., 1919, 105, 187 — 239). — The 
course of the fermentation of sugars by a top yeast and a torula 
in an alkaline medium (Ph-^) been studied. Under these 
conditions, alcohol and carbon dioxide are produced in equivalent 
amounts representing, for both products, 30 — 33% of the fermented 
suo-ar. Dextrose and laeviilose, as well as invert-sugar, are rapidly 
fermented at Pn — S, but mannose and galactose are less readily 
attacked. Sucrose is fermented as rapidly as dextrose at this 
degree of alkalinity, but maltose remains untouched. These 
oljservationa indicate that invertase is active at — but that 
maltase is not. The inversion of sucrose was quantitatively studied 
as far as p,j = 8'5 by repressing the fermentation by means of 
additions of toluene. The influence of a number of poisons on the 
fermentation in an alkaline medium is described. More or less 
marked inhibition was caused bv chloroform, toluene, acetaldehyde, 
aniline, pyridine, resorcinol, sodium picrate, and phenol. Sodium 
salicylate caused a sHghtlv increased rate of fermentation, whilst 
ijodiiim lactate, chloroacetic acid, adrenaline, thyroid extract, and 
sodium thiosulphate had no appreciable effect. Drying at the 
ordinary temperature did not affect the activity of a yeast at 
%=8. The growth of veasts in alkaline solutions has also been 
investigated. J. C. D. 

Occurrence of Difficnlily Reducing Carbohydrates in 
Urine. Raonar Bbrg (Dmit. Med. Week,, 1919, 46, 435 — 436: 
from Ohem. Zenir,, 1919. iii. 33). — It has long been known 
that certain urines which do not contain dextrose have the 
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power of reducing copper sulphate; 'the solution becomes milky, 
and finally, particularly when preserved, a yellow, more or less 
heavy, flocculent precipitate separates which differs completely 
from the heavy, red precipitate produced by sugar. The author 
has been able to isolate the difficultly reducing sugar, which 
appears to be identical with Leo’s sugar, in the form of colourless 
ne^les, about 2 mm. in length. It is found that urine (in the 
presence or absence of sugar), which gives the characteristic reac- 
tion after fermentation, also exhibits Ijevorotation. The reaction 
is frequently observed in cases of diabetes and neurasthenia, and 
particularlv"' of gout. The author therefore designates the sub- 
stance artknfoffe. H. W. 

Chitose, Walther Armbrecht (Biochem. ' Ziitsch., 1919, 95, 
103—^123). — Chitosan is completely dissolved by the action of 
nitrous acid. The solution contains carbohydrates of more than 
one type, but no crystalline sugar could be isolated. A crystal- 
line osazone, m. p. 202°, was isolated from this mixture. This 
product is apparently identical with the osazone of chitose. From 
the products obtained by oxidising the crude ^'chitose syrup” 
with nitric acid, a monocarboxvlic acid was obtained, which forms 
a cinchonine salt, colourless prisms, m. p. 200°, and may possibly 
contain a hydrofiiran ring. C. L. 

Epifucose. E. Voto^ek and J. (^ervem^ {Zeitsch. Zuckerind 
Bohm., 1917, 42. 21.0—217).— Fii conic acid is conyerted into epi- 
fuconic acid by treatment with pyridine and water, and the lactone 
of the latter acid is reduced by sodium amalgam to eTnfumr 
which was isolated as a sweet, viscous, pale yellow syrup, and did 
not crystallise even after preservation during six months; it has 
\a\j, ca -9°. The phenylosazone. m. n, 177—178° (decomp.), and 
the 7^b^omopbeny1 osazone, m. p. 204°, are identical with the pro- 
ducts obtained from fucose. H. W. 

Plant Colloids. VII. Diastase Action. M. Samec {Kell 
Chem. Beihtfte, 1919, 10, 289—304. Compare A., 1914, i, 930; 
1915, i, 941). — The processes occurring in the diastatic ferment- 
ation of starch have been investigated in the following manner: 
10 grams of potato starch were heated with 900 c.c. of water at 
120° for half an hour, then cooled to 50° and kept at this tempera- 
ture. 100 c.c. of 1% diastase solution added, and the reaction 
allowed to proceed at 50°. At measured intervals of time, 25 c.c 
of the reaction mixture were removed and heated rapidly to 100® 
to stop the action, and then cooled to 25°, at which temperature 
it was examined. The samples were measured to find, respective y. 
(i) the melecular weight of the non-dialvsable fraction of the pro- 
ducts of hydrolysis, that is. the portion with molecular weight 
greater than 2000— the freezing-point meth^ was^ used for tb? 
purpose; (ii) the colour produced with iodine; (iii) the optical 
rotation; (iv) the reducing action on Fehling’s solution; (v) the 
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sp^fio conductivity; (yi) the hydrogen-ion concentration; (vii) the 
^taplioresis; and (viii) the content of phosphoric acid 

^sainst the time during 
which the reaction had been proceeding, and from the curves 
produced, the following mechanism of the process is deduced 

into at least two unequal parts. Of these, one is very like starch 
in Its properties; the other (dialysable) has a someLat sS 
s ructure since it co ours iodine blue.. The constitution of the 
starches and the de.xtring appears to be almost analogous since 
he optical rotation of both is very similar. The dialysable pro 
duct possesses marked reducing properties. As the reLtion pri 
ceeds, the colloidal starch residue separates products of high mole- 
cn ar weight which are more easily dialysable and give a blue 
iodine ruction. When the molecular weight of the colloidal 
residue has sunk to^ below 20,000, the dextrin molecules whth 
separate give a red iodine reaction, and as the process continues 
they do not give an iodine reaction at all The initial deJtr,. 
products are further decomposed, forming e^tLSe^t ins and 
supr, and the erythrodextnns pass over into achroo-dextrins A 
tabulated scheme of the process, giving molecular weight and 
idme reaction at the various stages of the process, is included “n 

- J. F. S. 

Content Of Lignin. Ham PniN-GSHEm and Havs 
Magnus (Zeitsch. -physiol. Chem., 1919 105 179—1861 —The 
author has mv^tigat^ the origin of the acetic acid produced in 
the dry distillafaon of wood and in the processes by which wood 
and straw are broken down by digestion with alkali In the 
after process, the whole of the acetic acid formed is derived from 

ttinf '“irhnl?“ Tn'" ““t without 

7^1 according to the method of Willstatter and 

Zechmeister (Zettsck. angew. Chem 1919 32 xi\ «• i 

- ih. «> “ *"12 

y "I"*' “» >» 

doiihiA V " from horn beam contains nearly 

«le the number of acetyl groups found in lignin from pS 

J. C. B. 

Mklanpxk i - Iekn . 

its oronertie f ^11 '‘“®® considerably in 

'ift cTlcfum SZid ' precipitation 

of similar r “'“"de; after purification, it forms a mixture 
0‘mdar lign.nsulphonic acids of high molecular weight in 
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which a portion of the sulphur dioxide is loosely held 
in ester>like combination. The author designates the mixture 
a-Ugmn-^^id, and has shown that the main portion of it is 
monobasic, whilst only a small part is dibasic. Vanillic acid, 
protocatechuic acid, and catechol are formed when it is fused 
with alkali under various conditions. Acetic acid and small 
amounts of higher fatty acids are also produced, thus pointing to 
the presence of acetyl groups. The yield of catechol attains 10% 
of the organic matter of the original substance. Free a-lignin-S- 
acid is obtained as a pale brown powder, which readily becomes 
resinified when hydrochloric acid is added to the solution of the 
salted-out product. It is hydrolysed by treatment with alkali. 
There appears to be little prospect of obtaining the acid in the 
crystalline condition, since analyses indicate that it is a mixture 
of relatively complex compounds of almost identical percentage 
composition. In the boIU with naphthylamine and toluidine, an 
atom of nitrogen is present for each atom of sulphur; the latter, 
however, appears to be present in different forms, partly firmly 
and partly loosely combined, in the acid. The sodnim salt is 
described.* The brown colour of a-lignin-S-acid renders its titra- 
tion in the presence of indicators a matter of difficulty. The 
equivalent, 782, is obtained by titration with sodium hydroxide 
and determination of the end-point by measurement of the 
electrolytic conductivity of the solution. Comparison of the 
potential of the solution against that of a calomel electrode gave 
the value 882 for another specimen. In certain cases, the use of 
phenolplithalein was also found possible, and the results show that 
the presence of an atom of sulphur in the free acid corresponds 
with that of one ionisable hydrogen atom, so that a carboxyl 
group cannot be present. The sodium salt is not perceptibly 
hydrolysed; determinations of the molecular weight in aqueous 
solution by the freezing-point method gave values between 822 
and 991 for different sj^ecimens. The electrolytic conductivity of 
aqueous solutions of the sodium salt at different dilutions has also 
been determined. H- W. 

Preparation of Butylamine and of 7t-Dibut7lamine. The 
Separation of Aliphatic Amines by Partial Neutralisation. 
Emil Alphonse Werner (T., 1919, 115, 1010—1014). 

Biochemical Formation of Aminoethyl Alcohol from Serine. 
F. F. Nord (Biochcm, Zeitsch., 1919, 95, 281 — 285). — Amino- 
ethyl alcohol was isolated from the products of the decomposition 
of serine by putrefactive bacteria. Ten grams of the amino-acid 
yielded 2‘8 grams of crude aminoethyl alcohol picroloiiate. ^ 

The jiliiscarme Question. I. Double Salts of certain 
Bases with Platinum. Albert B. Weinhagen {Zeitsch. physioJ. 
Chem.j 1919, 105, 249 — 257). — Choline platinibromide, 
(C,H„ON)2PtBr„ 

large, dark red prisms or octahedra, m. p. 240® (decomp. ), « 
sparitgly soluble in cold water. Choline hydrobromide gives » 
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A further peculiarity of epichitosamine was found in its behaviour 
towards nitrous acid. In this case, saccharic acid was obtained, 
and no dehydration with ring formation followed deamination. 

Epichitosamine appears to be an a-amino-sugar, and there are 
reasons for believing that it is represented by one of the following 


formul® : 

OH 

! 

HO 

HC-NHj 

OH-CH 

HC O 

HC‘OH 

OHj'OH 


or 


OH 

HC 1 

OH-OH 1 

t 

HC 

HC-OH 

CJHj-OH 

J. C. D. 


d-Chondrosammo- and d-ChitosanMO-heptonic Acids, 

P. A. Levene and I. Matsuo (/. Biol. Ghem., 1919, 39, 
105— 118. Compare Levene, A., 1916, i, 203, 712). The 

present communication contains specific directions leading to 
satisfactory yields of chondrosaminoheptonic acid, and simpliEed 
directions for the preparation of chitosaminoheptomc acid. By 
the action of hydrocyanic acid on hexosamines,, a mixture of the 
two epimerides is obtained. The c?-chondrosaminoheptoiiic 

acids had [a]i;-3-5^. By fractional crystallisation,^ a 

laevorotatory rZ-chondrosaminoheptonic acid, elongated prism?, 
m. p. 139° (corr.) (decomp.), and a dextrorotatory <f-chondros- 
aminoheptonic acid, were separated. The former showed an 
original rotation, [a]? -8-25°, and an equilibrium value of 
[ajo —13*00°. This form predominated in the original mixture. 
r/^-Chondrosaminoheptonic acid has an 
[a]^ 4-42*5° and an eqiiiiibrium rotation + 

n^-ch i t osa m in ohep tonic acids with original rotation [oJd +40 
and equilibrium rotation [a]? -1*0° were separated mto a 
dextrorotatory r/-chitosaniin oh ep tonic acid, heavy prisms. P- 
192° (decomp.), initial rotation [“Id + 6*5° and equilibrium 
rotation +2*75°, and a Ijevorotatory r/-chitosarainoheptoiiic 
acid, nrismatic needles, m. p. 139° (corr.) (decomp.) initial rota- 
tion [a]?-7*5° and equilibrium value [a |d -12*0 . Jn tne 
original mixture, the dextro-form predominates.^ 

The attempt to isolate the deaminised beptonic acids in a satis- 


factory condition failed. . . , . 

■ - * with nitric acid after deamination, insoluW 


After oxidation wiui mi,.;. , 

calcium salts were obtained, which on an,alvsis anpeared to be 
calcium salts of trihydroxvglntaric acids. The calcium 
obtained from the two acids showed different, opt><’a' 
that from chondrosaminoheptonic acid had [a jo +0" 1 

and [o]^-tl'5» (equilibrium), whilst that from chitosam 


salt? 

rotatioo ; 
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[leptonic acid had [o]^ + 10'0° (initial) and [o]g* + 17'0® (equil- 
ibrium). Theoretically, both aminoheptonic acids should yield 
tbe same trihydroxyglutaric acid. J. C, D. 

Constitution of Carbamides. IX. The Interaction of 
Nitrous Acid and Mono- substituted Ureas. The Prepara- 
tion of Diazomethane, Diazoethane, Diazo-n-butane, and 
Diazo25cpentane from the Respective Nitrosoureas. Emil 
Alphonse Werner (T., 1919, 115, 1093—1102). 

Cyanogen Chloride. Cn. Mauouin and L. J. Simon {Covipt. 
rend-i 1919? 169, 474 — 476). — There are only two cyanogen 
chlorides. One, a volatile liquid, has the following constants : 
jjj p_ _6‘5^, b. p. -f-12*5°/760 mm., 1-222, mean coefficient 
of expansion (0 — 45®) 0'0019. The other chloride is a solid poly- 
meride, m- p* 145®. The volatile chloride is prepared by the 
action of chlorine or an acidified solution of sodium hypochlorite 
on aqueous solutions of hydrogen cyanide, or of equimolecular pro- 
Dortions of sodium cyanide and hydrogen chloride. It is con- 
v'eniently obtained by the electrolysis of solutions containing equi- 
inolecular proportions of hydrogen cyanide and chloride, using a 
uraphite anode in a closed porous pot provided with a delivery 
tube leading to a freezing bath for the collection of the cyanogen 
chloride. The porous pot stands in a metal vessel, serving as the 
cathode, and containing dilute hydrochloric acid. The yield varies 
from 75 to 80% of the theory. The optimum concentration ol the 
solutions is about 2 gram-mols. per litre, and under these condi- 
tions no appreciable hydrolysis of cyanogen chloride by the aqueous 
hydrochloric acid occurs. The method of Serullas, namely, the 
I action of chlorine on mercuric cyanide, gives precisely the same 
product as that obtained by the other methods. 0. F. M. 

a-, and y-Trh:itrotoluenes . Hugh 11y.\n and W, Jil. 

O’Riosdan ( Proc . Rtn /. Irish Acad., 1918, 34, 175 — 193). — -The 
«cnsitive product to the presence of which accidents with a-trinitro- 
loluene are attributed is usually regarded as derived from a-tri- 
Tiitrotoluene itself, but the assumption that it is derived from the 
|j8- or y-isomeride is equally probable, and w-ould be the more 
likely if the latter compounds were chemically more reactive than 
the a-compound. The behaviour of the three isomerides towards 
alkalis, amines, hydrocarbons, and aldehydes under comparable 
conditions has therefore been investigated, and also that of .•f-tri- 
nitrobenzene towards alkalis. 

The action of aqueous alkali on .^-trinitrohenzene yields (11 tetra- 
nitroazoxybenzene (compare Lobry de Bruyii, A.. 1895, i, 653), 
^hich exhibits reaction? similar to those of Anschutz and Ziramer- 
n^ann’s tetranitroazoNytoluene: (2) a small proportion of a com- 
toind, m. p, 200 — 220®, which is possibly hex an itrodi phenyl 
P. 234®). 

With sodium n-butoxide, o-trinltrotolncne gives a moderately 
compound, C 8 H.iMe(NO..) 3 .NaO*C^nj, which explodes when 
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dropped into a tube beated at 170*^; it is apparently accompanied 
by a small proportion of a di- or tri-alkyioxide (compare Busch and 
Kogel, A., 1910, i, 472). 

With either alkali hydroxide in presence of an oxidising agent 
(iodine) or hot alkali hydroxide or carbonate solution, a-trinitro. 
toluene gives hexanitrodibenzyl. When treated with alkali hydr- 
oxide or carbonate, jS -trinitrotoluene yields a dinitro-m-cresol 
in. p. lOP (compare Will, A., 1914, i, 509), and a large proportion 
of more complex products, whilst the y- compound gives, in small 
amounts, a dinitro-m-cresol, m. p. 72 — 73° (Will, loc. cit.), and 
a crystalline compound insoluble in alkali, possibly a di benzyl or 
stilbene derivative. In all cases, dark, amorphous, explosive sub- 
stances were isolated from the products of the action of alkalis. 

a-Trinitrotoluene yields brown, complex compounds under the 
prolonged action of aqueous ammonia. With alcoholic ammonia, 
the 3 -compound reacte readily in the cold, giving 3 -dinitro-‘ 
toluidine, m. p. 95 — 96° (compare Hepp, A., 1883, 315); with 
aqueous ammonia, the 3 -compound yields a small proportion of 
3 -dinitrotoluidiue, and the y-compound y-dinitrotoluidine, m. p. 


190—192° 

a-Trinitrotoluene forms an additive compound with p-toluidine 
(compare Jackson and Clarke, P., 1906, 83), 
With aniline, 3-trinitrotoluene yields a 
phenyldinitrotolylamine, m. p. 114 — 115°, of 
the probable constitution (I) (compare Hepp. 
loc, cit.), and with p-toluidine, a dinitrodi- 
folf/lamine, probably (II), which forms red. 
prismatic crystals, m, p. 131°. With 
gives an additive compowrul, 



jhio] ui d i n e , 7 -t,r in i t r ot ol n en e 


CJ 4 H 14 O 15 N 4 , which crystallises in 



yellow needles, becomes orange-red 
at 147°, m. p. 154°; in hot 

alcoholic solution , the reaction 
yields a dinitroditolylamine, prob- 
ably (III), which forms orange, 

monodinic plates, m. p. 154°. 

With aldehydes in presence of piperidine, a-trinitrotoluene con- 
denses, giving ( 1 ) with benz- 
aldehyde, 2:4: 6 -trinitro- 
stilbene; ( 2 ) with anisaldehyde, 
2:4; 6-trinitro-4''inetboxy- 
stilbene (compare Pfeiffer and 
Monath, A., 1906, i, 413: 

1916, i, 24); and (3) with 

piperoifaldehyde, 2:4: 6-^Wni^ro-3^ : A‘-t}i€thple7tedioxyHilhene, 
which crystallises from benzene in dull yellow priswJ. 
turning scarlet on keeping or on being heated, owing to loss of 
benzene of crystallisation; m. p. (solvent-free), 156— -157° Thi.' 
reaction is not shown by either the 3 - or the y-compound, even at 
130°, only a brown, amorphous substance being obtained, 



-NH- 


(III.) 
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With phenanfcene, all three trinitrotoluenea form additive com- 
pounds, GgiflisOjNg; (1) a-comj)ownd, bright yellow needles, m p 
9&— 99°; (2) ^‘Compound, pale yellow, prismatic plates, m.' p. 
l05°; (3) y -compound, dull yellow, acicular prisms, m. p. 83°. 

The four substances examined react differently with aikalis’ but 
in all cases reduction occurs, this probably proceeding to the form- 
ation of an amine, the amino-group of which is then replaced by 
hydroxyl with liberation of ammonia. Complex phenolic com- 
pounds are also apparently formed in considerable proportions. 
In the case of a-trinitrotoluene, this reduction is accompanied by 
an oxidation process, yielding hexanitrodibenzyl ; non-phenolic 
compounds obtained from s-trinitrobenzene and y -trinitrotoluene 
may also result from oxidation. 

A sample of crude y-trinitrotoluene was found to contain a dark, 
amorphous substance, which explodes when heated. T. H. P. 

a- and ^‘Aminoalkyl(aryl)beiizenes and their Derivatives. 

A. Ogata. {J. Pharm. Soc. Japan, 1919, 445, 193 — 216).— For the 
istudy of the relation between the chemical constitution of amino- 
compounds and their local narcotic action, the author has pre- 
pared (1) five ^-aminoalkyl(aryl)benzenes; (2) five a-aminoalkyl- 
{aryl)henzene9; (3) four aryl derivatives of (1) and (2); (4) two 
J-alkylaryl derivatives of (1); and (5) three mixed secondary 
ilkylamines. Primary amines can be prepared from nitriles bv 
■eduction with sodium. The, author obtained Aphenylethylgimine 
rom phenylacetonitrile in 68% yield, and ?«ohexylamine from ■ 
.?ohexoiiitrile. ^-Phenyli^-opropylamiue, CH^Ph'CHMe-NHo, can 
easily be prepared by the action of ammonium formate (2 grams) 
jii benzyl methyl ketone (2 grams) at 180—200^. Similarly were 
wpared B-firninoisohexi/lbenzenc [^-ami no-a- phenyl ethyl- 
imtant], CH^>Ph*CH(NH^)-CH„Pr^, b. p. 121°/8 mm. {hydro- 
('.hloTidt, Cj 2 H]t)N,HCl, m. p. 230 — 231°), &-am\no~oviylbey\zcTie 
'^amino-a-phtnylocianel, CH2Ph*CH(NH.>)*[CH.,].;CH.J b. p. 
i45°/75 mm. (hydrcu'hJoride, m. p. 134—136°), aWiphenylethyl- 
amlne, a-phenylethylamine in 65% yield, a-ayyiinohohtxylbenzene 
[ti-amino-a-pheyyyl-h-m cfh yl pentayie], KHo*CHPh*CH.*CHoPr/9, b. p. 
146^/3 mm, {hydrocJdoride, m. p. 289°), and a-(m\iy)oheptylhtnzey}e 
[a^amino-arphtiyylhepiave], NH.>*CHPh-[CHJ-’CH., b. p. 145°/ 
15 ram. (hydrochloride, m. p. 185—186°). from benzyl wobutyl 
ketone, benzyl n-hexyl ketone, deoxybenzoin. phenyl t^oamyl 
ketone, and phenyl n -hexyl ketone respectively. 

Secondary amines, such as di-Aphenvlethylamine, 
Myh^opropyJamine^ CH.PlrNH-CHMe-CHoPh, b. p. 194°/ 
-t ram. {hydrocMonde. m. p. 186'5°), and benzyl-j8-phenylethyl- 
anune have been obtained by reducing with sodium the condensa- 
tion products of j3-phenyl ethyl amine and phenyl acetaldehyde, of 
^phenyhsr>propylamitie and beiizaldehvde, and of S-phenylethyl- 
amine and benzaldehvde respectively. iso,4mv/isoftc.ry?flfnmr, 
t^R.Pr^-CH.'NH-CH.-CR/CH.Pr^ b. >. 208°/758 mm.^(^.Wro- 
fioride. m. p. 258 — 259°; $ianni chloride, m. p. 198°), was pre* 
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pared by the condensation of isoamyl bromide and tsohexylamine, 
and \%oamylhepiylaminej C 12 H 27 N, b, p. 229^/761 mm. (hydro- 
chloride, m. p. 235°), by the condensation of tsoamyl bromide and 
n-heptylamine. 

Tongue- tests proved that the hydrochlorides of jS-amino-a- 
phenyloctane, ajS-diphenylethylamine, a-phenylethylamine, benzyl- 
^-phenyl isopropyl amine, and isoamylisohexylamine have hypnotic 
action. Chkmical Abstracts. 

Preparation of Explosives. Thomas Campbell James, James 
Ivor Morgan Jones, and Robert Illtyd Lewis (Eng, Pat., 
130357).— Trinitrophenylmethylnitroamine (tetryl) forms stable 
condensation products with aromatic amines, and these can be 
readily nitrated with warm nitric acid, forming nitro-compounds 
suitable for use as hi^h explosives. Tn the case of trinitrophenyl- 
raethylnitroamine and aniline, picrylaniline, C 6 H 2 (N 02 ) 3 'NH*C 5 H., 
is obtained, and this, when nitrated, yields hexanitrodiphenyj- 
amine. C. A. M. 

Action of Bromine on some Derivatives of Diphenylamine, 

Hugh Ry.an and William O’Riordan (Proc. Roy. Irish Acad., 
1919, 34 , 218—225). — The method given by Berger (compare 
Buisson, "Le Prohleme des Poudres ”) for the estimation of the 
total amount of diphenylamine, either free or as nitroso-derivative, 
present as stabiliser in a powder, depends on the conversion of the 
base into its tetrabromo compound. By boiling the powder with 
dilute sodium hydroxide solution, the diphenylnitrosoamine is con- 
verted into diphenylamine ; the distillate is then treated with 
excess of bromine, and the amount not used in the formation of 
the tetrabromodiphenylamine estimated volumetrically. 

The authors’ experiments show that the prolonged action of 
bromine on diphenylnitrosoamine in chloroform solution and in 
presence of sunlicrht yields mainly hexabromodiphenylamine, m. p. 
223° (compare Gnehm. this Journal, 1876, 83), which is also 
obtained under similar conditions from tetrabromodiphenylamine; 
the latter represents the first product of the action of bromine on 
diphenylnitrosoamine. 

Since some of the nitro-derivatives of diphenylamine and 
diphenylnitrosoamine are appreciably volatile in steam, and would 
hence accompany the diphenylamine in the distillate of Berger’s 
method, the action of bromine on 4-nitro-, 2:10*, and 4 : lO-dinitro- 
diphenylnitrosoamines. 2:4-, 2:10-, and 4 : lO-dinitrodiphenyl- 

amines, and 2 : 4 ; 8 : 10 -tetranitrodiphenylamine has been investi- 
gated ; of these compounds, the first three and the last have been 
found among the products of the interaction of diphenylamine with 
the oxy-acids of nitrogen. With the exception of the tetranitro- 
compound, all these compounds react with bromine in chloroform 
solution, the only product being in each case a dihromo-derivative. 
The derivative's of diphenylnitrosoamine lose the nitroso-group on 
bromination and yield the same bromo-com pounds as the corre* 
spending nitrodiphenvl amines, 

♦ 
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It IS evident that Berger’s method (see above), and also that of 
Dreger (A., 1909, ii, 708), will give untrustworthy results if any 
of the volatile nitro-corapounds formed from diphenylamine in a 
powder escape interaction with the alkali, or if a mixture of tetra- 
and hexa-bromodiphenylamines is formed in consequence either of 
j-ise of temperature caused by rapid addition of the bromine or of 
prolonged contact of the bromine with the product. 

nibromoA^nitrodiphenylamine, Ci^HgO.N^Br,, * forms bright 
yellow needles, softening at 212°, m. p. ^ 216^. I)ibromo-2 : 4- 
dinitrodiphenylamme, CisH^O^NaBr,, prepared from 2 : 4-dinitrodi- 
phenylamine, forms orange, rhombic prisms, m. p. 195-50 and may 
be identical with the compound, m. p. 196®, obtained by^Leymann 
(A', 1882, 1057). T)ihrom(>-2:\Q-dinitrodiphenylamine forms 

felted, yellow needles, m. p. 185—186®. Dihromo-i \\0-dimtrodi- 
'phtnylamine forms pale yellow needles, m. p. 247®. T. H P 

Action of Nitric Acid and Nitrous Acid on Diphenylamine, 

I. Huon Ryan and Phyllis Ryan {Free. Roy, Irish Acad,, 1918* 
34, 194— 204).— The experiments here described were all carried 
out at the ordinary temperature and at low concentration? 
Under these ^ conditions, prolonged interaction of equivalent 
amounts of diphenylamine and nitric acid in acetic acid solution 
forms only the nitrate of the base, whilst when a greater propor- 
tion of the acid is taken, one portion of the amine is convert-ed 
into a brown, resinous solid and another portion into nitro-deriv- 
atives of diphenylamine. among which the 2 : 10 dinitro-, 4:10- 
dinitro-, and 2 : 4 ; 8 : lO-tetranitro-derivatives have been identified; 
in only one experiment was a trace of 2 : lO-dinitrodiphenylnitroso- 
amine obtained. 

Under similar conditions, the nitration of diphenvlnitrosoamine 
proceeds quite differently. When two or more equivalents of nitric 
acid are used per one equivalent of diphenvlnitrosoamine, the colour 
of the solution changes si owl v from orange to orange-yellow or 
yellow, with separation of the sparingly soluble 2:10A3initrodi- 
phenylnitrosoamine.^ The latter is not 'formed when onlv one 
equivalent of acid is employed, the products then being 4-nitro- 
diphenylnitrosoamine, and probably a small amount of 2-nitro- 
diphenylnitrosoamine. When larger proportions of nitric acid are 
employed, the acetic acid solution is found to contain 2:4:8-10- 
tetranitrodiphenvlamine and 4 : lO-dinitrodiphenylamine, togetber 
with other polynitro-compounds which have not been isoTated^piire. 
Three apparently different di n i trod inhen yl amines have been pre- 
pared; all of these are pale vellow and melt with decomposition. 

mixtures melting several degrees lower than either of the 
constituents. The fact that these three compounds lose nitric oxide 
^hen heated may have a bearinn^ on the beat tests for nitrocellulose 
powders stabilised bv addition of diphenylamine. 

The action of nitric acid on diphenylamine in presence of nitrons 
and has also been investigated. Tn this case, the main product is 

^ay3 a dmitrodiphenylnitro«oamine. the formation of which 
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r^arded as an indication of th© completion of the stabilising action 
of the diphenylamine. 

4 : IQ-Dinitrodi-pheTiylnitrosoamine ( ?), Ci 2 H 805 N^, obtained by 
the action in the cold of nitric acid of D 1'43 (6 mols.) on 4-mtro- 
diphenyinitrosoamine (1 mol.) in glacial acetic acid solution, is a 
yellowish-white solid, m. p. 155 — 159® (decomp.) T. H. P. 

Action of Nitric Acid and Nitrous Acid on Diphenylamine. 

II, Hugh Ryan and Phyllis Ryan (Proc. Roy. Irish Acad., 19 19 
34, 212 — 217. Compare preceding abstract). — Owing to the ease 
with which the nitroso-group may be split off from nitrodiphenyl- 
uitrosoamines, the action of nitric acid on diphenylamine and 
diphenyinitrosoamine has been examined in the inert solvent 
carbon tetrachloride. Tn this case, the reactions were complicated 
by separation of the solution into two layers with different relative 
concentrations of the reacting compounds, but in general the nitra^ 
tions follow courses similar to those exhibited in acetic acid. Com- 
bination of the two sets of results gives the following scheme for 
the course of the reaction between nitric acid, nitrous acid, and 
diphenylamine at the ordinary temperature, and at low concentra- 
tions of the interacting compounds : 

Diphenylamine 

Diphenyinitrosoamine 

I 

i I 

4-Nitro<liplienyInitrofioamine (2-Niti>x]iphenyhuti’Osoaiuine) 
4-Niti-odiplienvlaniine {2-Niti*Of]iphenylamine) 

! I * I i 

I' it' 'I' 

4 : lO-Dinitrodiphenyl- 2 ; lO-Dinitrodiphenyl- (2 : 8-Dinitrodipheny]- 
nitrosoaioine nitroaoaraine nitrosoamine) 

4 : lO-Dinitrodiphenyl- 2 : 10-Dinitr(xliphenyl- 2 : 8-Dinitrodiphenvl- 
• amine anune amine 

I J I 

^ f 'I' 't" 

(2:4: lO-Trinitrodiphenylamino) 2:4: 8-Trinitrodiphenylamine 

I I 

2:4:8: 10-Tetranitrodiphenylamine. 

The compounds shown in brackets have not been isolated, but 
are probably present in some of the fractions obtained. T. H. P. 

Melting Point of Pure Phenol. Hknri Leroux (J. Pharrti. 
Chim,, 1919, [vii], 20, 88— 91) - -Pure phenol melts at 40'85® and 
boils at 182®/ 760 mm. Phenol is hygroscopic, and the presence 
of 0'2% of wat^r lowers the melting jioint to 40®. W. P. S. 
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process for the Preparation of Primary Alcohols. 

Society Chimiquk des ITsines du Rhone (Brit. Pat., 122630). 

Ethylene oxide readily lends itself to the practical synthesis of 
primary alcohols provided that it is caused to react on an ethereal 
solution of an aromatic Grignard reagent in the gaseous form at 
tempcr^-tures between 0® and 10® instead of in ethereal solution at 
as hitherto employed. Under these conditions, almost 
theoretical yields are obtained. Examples are given of the 
synthesis of phenylethyl alcohol, p*tolylethyl alcohol, p-methoxy- 
phenylethyl alcohol, and 6-methoxy-m-tolylethyl alcohol. [See, 
further, J. Soc. Chem. Ind,^ 1919, October.] G. F. M. 

Synthesis of certain Substituted Pyrogallol Ethers, in- 
cluding a New Acetophenetidide derived from the Ethyl 
Ether of Syringic Acid. Marston Tayloe Bogert and Jacob 
Ehrlich (7. Amer. Chem. Soc., 1919, 41, 798— 810).— By con- 
version of the ethyl ether of syringic acid into the corresponding 
chloride and amide, and subjection of the latter to the Hofmann 
feaction, the authors have obtained 3 : b-dimethoxyphenetidine, 
which on acetylation yields 3 :5-dimethoxy acetophenetidide; this 
compound exhibits marked antipyretic properties, and is not more 
toxic than phenacetin. Syringic acid was obtained in 75% yield 
from 3:4: 5-trimethoxybenzoic acid by a modification of Bogert and 
Ishara’s method (A., 1914, i, 532). 

^‘.o-DmethoxyA-ethoxyhenzok acid {syringic acid ethyl ether), 
0 Et-C(iHa(OMe) 2 -CO 2 H, forms lustrous, white, sword-shaped needles; 
ni. p. 123—124® (corr.), and remains apparently unchanged at 
300®. Its methyl ester, colourless, rhombic plates or long 

needles, m. p. 64 '5 — 65® (corr.), ethyl ester, hexagonal crystals, 
m. p. 46— 1 7® (corr.), b. p. 195— 19 6®/ 30 mm., and amide. 
CjoHjjO^-CO^NHo, white, glistening leaves, m. p. 154 — 155® (corr.), 
were prepared. 

3 : ^-T>imfihoTy-y>-j)henetidine (3 : b-dimfthoxyA^eihoxyaniline'). 
OEt*QH. 2 (OMe) 2 *NH 2 , forms pale brown needles, m. p. 92 — 93® 
(corr.). and" in the air undergoes gradual oxidation to a blue, 
amorphous substance. Tn aqueous solution, the amine gives a deep 
emerald coloration with ferric chloride and spangles of silver with 
diver nitrate. In concentrated sulphuric acid, it gives a colour- 
less solution, but addition of the solid amine to concentrated nitric 
acid produces a deep crimson coloration, changing to clear yellow. 
When diazotised and coupled with a-(i3-)naphthol in alkaline solu- 
tion, the amine yields a deep crimson (bright vermilion) dye. 

3 : ^•D}methortiaceto-T\-}.}\cnftidi(h (3 : b-dimeihoxy-i-ethoxy- 
iif'efnnihde). OEt*Cf;Ho(OMe)r,*XHAc, forms long, white needles, 
m. p. 129® (corr.). and also crystallises with IH.,0 in white prisms, 
in. ]\ 90® (corr.) ; it is not volatile in a current of steam. 2-Brom(h 
3 : h-dintefhory.i-etho.rynrcfaTtihde. C|.>H^ 04 NBr. was obtained 
''rvstalline. 

^ ef h nr yA-efhorv phenol. OEt‘Cr.H.i(OMe).>*OH. to which 
Ihe name hn?nonniiaroI (compare Kiliani. A., 1897, i. 91 ; Graebe 



i. 484 


ABSTRACTS OF CHEMICAL PAPERS. 


and Suter, A., 1905, i, 703) is given, forms long, hair-like, pale 
yellow needles, m. p. 119° (corr.), and volatilises slowly even at 
100°; it responds to the ordinary reagents for free hydroxyl groups. 
\-Iod(hZib~dlmtthoxy-i-ethoxyhtnzent^ OEt*C( 3 H 2 l(OMe) 2 , crystal- 
lises in yellow needles, m. p. 53° (corr.), and exhibits a powerful 
odour resembling that of iodoform. 3 : b-DimethoxyA-etkoxy- 
2 )henylcarh amide (3 '.b-diinethoxyduldn), 

OEt-C6H2(OMe)2*NH-CO*NIT2, 

forms white needles, m. p. 182° (corr.), and, unlike dulcin, is 
practically tasteless. 3 ; 5-Dwiethoxy-4.-etkoxy-s-dip}ienylcarh^ 
amide (3 ib-dmethoxi/A-etho.rr/carhanilide), 

OEt-CfiHo(OMe)2*NH-CO-NHPh, 

forms long, white, hair-like needles, ni. p. 185° (corr.). 3 : b-Dimeth- 
oxyA-ethoxyhenzeneazo-^-naphikol (3 : b-dimethoxyphenetidineazo- 
^-vaphthol), OEt*C(5H2(OMe)2*N!N'CinH^'OH, forms dark red 
plates with a bronze-like lustre, m. p. 130° (corr.), and dyes silk 
and cotton salmon- pink and wool bright orange, the colours being 
fast against water, soap, dilute acid, and light. T. H. P. 


Clbemical Constituents of Bulbus Scillae. Ernst Buschmann 
(Arch. Pharm., 1919, 257, 79—86). — For purposes of investiga- 
tion, it is essential to use fresh material, since the dried substance 
contains so much syrupy matter that the extraction of the active 
principles is practically impossible. 

The coarsely powdered material was repeatedly extracted with 
cold water, and the extracts w’ere treated successively with lead 
acetate, sodium phosphate, and ethyl acetate ; the last removed a 
small quantity of yellow, crystalline material, the amount of which 
was too small for further investigation. The presence of choline 
in the residual aqueous solution was ascertained by the isolation 
of its platinichloride, m. p, 241°, and aiirichloride, m. p. 261° 
The residue left from the treatment with water was extracted with 
alcohol, and the extract was treated successively with light 
petroleum (b. p. not above 50°). ether, and chloroform. In this 
manner, there were obtained (i) xanthoscillide. lemon-yellow 
needles, ra. p. 117—118°, which in an impure form constitutes 
Merck’s scillin, ,<icdIi'^fero^ , m. p. 163 — 164° lacetdfe, m. p. 
133—134°; hromnacetnfe, m. p. 196° (decomp. )1, phytosterol, m. p. 
134° (acetate, m. p. 125—126°), and a brown oil (D 0*9248, iodine 
number 57-74— 60*03, Kbtt^orfcr number 192-65—199*22) in which 
the presence of formic and palmitic acids, probably also of acetic 
or propionic acid and oleic acid, was established ; (ii) a phytosteroh 
crlucoside^ colourless, slender, indistinct needles, m, p. 290 
(decomp.): and (iii) a small amount of long, slender needles which 
could not he further investigated. 

The aqueous extract which had been treated with lead ^ 
oradually deposited a brownish -yellow precipitate, from wmci a 
Mrong qrganio acid was isolated, the investigation of whi^ 
complete; a brown dye was also present. H- 
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Some Esters of ^-Nitro- and j^-Amino-benzoic Acid . S. V- 

Hintikka and Linda Melander Acad, Sci. FtfiTiicatf 1919, 

[A], 10 , No, 13; from Chem. Zentr., 1919, i, 836— 837).— 
^.nitrohenzoate^ m, p. 134®, is prepared by heating a mixture of 
borneol and p-nitrobenzoyl chloride. Camphenil^l p-nitrohenzoate, 
needles, m. p. 98®, is similarly obtained from camphenilol (m. p. 
68^69®, [a]j, +19*12®), Fenchpl p-7iitrohenzoate crystallises in 
needles, m. p. 108 — 109® (the fenchyl alcohol was prepared from* 
fenchone and had [®]d "*■ 8'43®). Bornyl p-aminobenzoatef pre- 
pared by reducing the corresponding nitro-ester with stannous 
chloride and hydrochloric acid, forms needles or large, regular 
crystals, m. p. 144®, whilst its acetyl derivative crystallises in 
plates, m. p. 158®. Reduction of campheuilyl p-nitrobenzoate leads 
to a mixture of the amino-ester, plates, m. p. 165®, and a substance, 
jn. p. 126—129®. Attempts to reduce fenchyl p-nitrobenzoate by 
tin or stannous chloride and hydrochloric acid, or by zinc and acetic 
acid, led to resinous products. The action of hydrogen in the 
presence of colloidal palladium on an alcoholic solution of the 
fenchyl ester yielded a product, analyses of which gave results 
approximating to those required by the formula C17H23O2N; it 
was an amino-compound, which, however, could not be purified. 
The ester could not be prepared from a mixture of p-aminobenzoic 
acid, fenchyl alcohol, and concentrated sulphuric acid, which yielded 
an oil, b. p. 166— 168®/10 mm., DI' 0'953r+ 1-5193, the form- 

ation of which was due to the action of sulphuric acid on the 
alcohol; it is probably an unsaturated hydrocarbon of high mole- 
cular weight. H. \V. 

Preparation of Organic Stanno- and Stanni-chlorides. 
III. Compounds of the Amino-acids. J, G. F. Deuce {Chem, 
^'ews, 1919, 119, 73 — 74. Compare Hid,, 1919, 118, 1, 87). — The 
following organic derivatives of stannous and stannic chlorides have 
been prepared and characterised. A7}fhranil{c acid- stannorhloride, 
COoH*CyH4*NH2,HSnCl3, is prepared by w^arming 1'7 grams of 
o-nitrobenzoic acid with 3- 6 grams of granulated tin and 30 c.c. of 
hydrochloric acid diluted with an equal volume of water. On cool- 
ing, after the solution of the tin, the salt separates in colourless, 
microcrystalline needle.'^, which are washed "with diluted hydrochloric 
acid and dried in the air. The salt softens at 85® and melts at 
125® to a colourless liquid. A solution in hydrochloric acid gives 
a white precipitate with mercuric chloride and a brownish-black 
precipitate with hydrogen sulphide. This compound has also been 
prepared by crysfcallising the component salts together. A nthranilic 
md stannichJoride, (NILpCrJIpCOolTlKH^SnClc, is prepared by 
dissolving 3 grams of the first' mentioned compound in diluted 
Hydrochloric acid and passing a slow stream of chlorine through the 
solution for three hours. On concentrating, deliquescent needlec 
"Pparate from the solution. This salt was also prepared by crystal- 
lising a mixture of the component salts, m-Aininohenzoic acid 
^tannochloride, (NfL’CgHpCOiFD.JLSnCl^, is prepared by an 
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analogous raethod to the first-named salt. It crystallises in a mass 
of feaiJie^ needles, m. p. 240®; it is not very soluble in water, but 
tbe solution is strongly acid, and boiling does not cause hydrolysis. 
va-Aminobenzoic acid siannichlonde^ (NH2’CgH4’C02H)2,H2SnClp, 
is prepared similarly to the corresponding ortho-compound. It 
forms short, radiating masses of colourless crystals, m. p. 193'^. 
p-Aminohemoio acid stanmckloride, (NH2*C6H4*C02H)2,H2SnClg. 
■ may be prepared by crystallising a mixture of the component salt? 
or by reducing p-nitrobenzoic acid with tin and hydrochloric acid. 
Attcanpts to prepare the corresponding staii nochloride yielded only 
the stannichloride. This compound crystallises in small, pale 
yellow, brittle needles, and does not melt at temperatures up to 
315®. Sulphanilic acid stannichloride, 

(NHo*CgH 4 *S 03 H) 2 ,H. 2 SnClc, 

is prepared by crystallising a solution of the component salts from 
hot diluted hydrochloric acid. It forms a white, microcrystalline 
powder which is sparingly soluble in cold water. With warm water, 
metastannic acid separates ; the salt does not melt, but darkens and 
decomposes at 270°. 4i-AminophthaUc acid siannochloride, 
{NH2-C6H3[C02H]o)o,H2SnCl4, 

is prepared by reducing 4-nitrophthalic acid with tin and hydro- 
chloric acid. It forms short, white needles, m. p. 274°; it is soluble 
in cold water, but hydrolysed on heating. 4:-Aminophthalic add 
stannichloride, (NH 2 *CgH 3 [COoH]. 2 ).>,H 2 SnClg, is obtained by warm- 
ing 2 grams of 4-nitrophthalic acid and 6'9 grams of stannous 
chloride with 100 c.c. of diluted hydrochloric acid for two hours, 
It forms small, pale yellow crystals, m. p. 182°. A wdnosalicylir. 
acid stannichloride, (NHo'CgH 3 [ 0 H]’C 02 H) 2 ,H 2 SnClg, is prepared 
by reducing nitrosalicylic acid with stannous chloride in alcoholic 
hydrochloric acid; it forms small, browm, prismatic crystals, m. p. 
128°. It is soluble in water, but is hydrolysed on warming. 

J. F. S. 

Heterocinnamic Acids of Erlenmeyer, jun. A. W. K. de 

Jong {Proc. K. A had. Wetensch. Avisterdam, 1919, 21. 
1048 — 1054).— The author has repeated the experiments of Erlen- 
raeyer by which the heterocinnamic acids were stated to be formed, 
and is unable to obtain these substances. It would therefore appear 
that these compounds are not pure substances and cannot be 
obtained from pure cinnamic acid. J. F. S. 

Constitution of the uoAtropic Acids. L. Smith (Lmh 
Univ. Arsskr.. .1919, [ii], 14, 3 — 16; from Chctn. Zentr., 
1919, i, 834 — 836). — Anhydrous atrolactic acid is smoothly Iran? 
formed into <iM>oatropic acid when heated at 140—160° in an atmo- 
sphere of carbon dioxide ; at 200°, a mixture of the o- and fi-acid?. 
containing about 33% of the latter, is formed. Concentrated alkalis 
convert the o-acid into the Aacid. It is therefore possible that the 
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acids are ci«-^ra7w*isomeride8, which is consistent with the formulae 
previously proposed for them ; 


CH— CH, 

j- u 

/X V 

PhC CPh 


CO,H 

H 00„H 

(I-) 

(II.) 


Me 

CU2H 




(in.) 


Ibe choice between these formul® is rendered possible by the 
fact that the 6rst contains two similarly situated asymmetric carbon 
atoms; the second has two dissimilar atoms, whilst the third does 
not possess an asymmetric carbon atom. Since a- and ^^soatropic 
acids can be resolved by phenylethylamine, formulm I and III are 
excluded. If the acids are really cis-trons-isomerides, it should be 
possible to obtain the active tmns-form from the active cis-form 
and this can actually be effected by the action of sodium ethoxide 
on the <f-^acid, whereby the rf-;8^cid is produced. The action of 
alcoholic hydrogen chloride on the a-acid leads to the formation of 
a hydrogen ester which, when hydrolysed, yields a mixture of a- 
and P^soatropic acids. The conversion, however, does not occur 
dunng estenfication, as Liebermann assumed, but during hydro- 
lysis. The hydropn ester of the a-acid is an a-compound which 
when hydrolysed in the cold, yields a-acid mixed with only 10% of 
the ^isomeride. The hydrogen ester of the iS-acid belongs to the 
3-series, and, contrary to Liebermann's data, cannot be converted 
by heat or by crystallisation from acetic acid into the a-isomeride. 
5-isoA tropic acid and its hydrogen ester yield only )3-acid and 
decomposition products when treated with acetic acid and concen- 
trated hydrochlono acid. Attempts to effect the interconversion by 
means of ultra-violet light were unsuccessful 
a-™Atropic acid, m. p. 23S-o-239= (corr.). or rather lower 
when heating is effected too slowly, is best prepared bv heating 
anhydrous atrolactic acid in an atrao.sphere of carbon dioxide during 
thirty hoim at 140-160°. It is converted by boiling alcoholic 
sodium ethoxide or aqueous barium hydroxide solution into 
8-isoatropic acid. m. p. 208'3-209° (corr.). The latter can be 
resolved into its components with the aid of /-phenvlethvlamine in 
aqueous-alcohohc solution, when the salt of the i/'acid 'separates 
i-S-mAtroptc acid has m. p. 196’5- 497-,io (corr.), [aL -r8-95° in 

alcoholic solution, l-^-iso.-l frop/c acid. m. p. 196-5 197° 

in alcohol, is similarly obtained by the help of d-phenvl- 
ethylamine. d-a-iso,4 tropic acid, prepared by resolving the r-amd 
with d-phenylethylamiue, has fa],, + 7-2.3° in alcoholic solution. 

p 239 after darkening, and softening at 23-1° when not too 
slowly heated. l-a-iso.I tropic acid is isolate from the resid\ie.s left 
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from the separation of the ^^-isomeride or by treatment of the 
laevorotatory mixture of acids which is then produced with /-phenyl, 
ethylamine; it has [ojj, -7*26° in ethyl- alcoholic solution. Ethyl 
hydrogen ^-hoairopate crystallises in plates, m. p. 116° (corr.). 
Ethyl hydrogen a^bxyatropaie has m. p. 186°, H. W. 


Camphenecamphoric Acid. S. V. Hintikka {Ann, Acad, Sci, 
Fennicae, 1919, [A], 6 , iii; from Ghein. Zenir., 1919, i, 839 — 840). 
— It has been shown previously (A., 1914, i, 409) that carbo 
camphenilone is formed by the dry distillation of lead hydroxy, 
camphenilauate, and is converted by hydrogen peroxide into 

camphenecamphoric acid, H)’CH 

i, 973). Doubt has been cast on the validity of this formula 
by Aschan (A., 1914, i, 692), but it may be regarded as established 
by Lippis synthesis of the acid (A., 1914, i, 542) and by the com- 
plete synthesis of camphenilone (A., 1914, i, 852). The results of 
further investigations are most readily explained with the help of 
Lip p's formula. The constitution of carbocamphenilone (annexed 
formula) follows from its reconversion by 
flflg — — CMe^ sodium hydroxide into hydroxycamphenilauic 

I OH CO camphenecamphoric acid is dis- 

I I 2 } tilled under ordinary pressure (Aschan, A., 

CHj-“CH — CO 1911, i, 797), it yields a liquid, unsaturated 

acid, C 9 H 14 O 2 , and an acid, C 10 HJ 4 O 3 , m, p. 
134° ; the former probably has the structure (I), since, when reduced 
with hydrogen in the presence of palladium, it gives an acid, 
C{>H|gO|>, which appears to be identical with dihydrocam phoceenic 
acid (ri) (Bouveault and Blanc. A.. 1908, i, 134; 1909, i, 108; 
Hintikka, A., 1914, i, 838). 


(piTrCHr-crcMe, 

CH{COjH)-CH2 

(I) 

IHj-CHg'CH'CMej-CO^H 

'B, CHj 

(III.) 


ch(C0jH)-(:Hj 

(IT.) 

(jJHg-OHg-CH-CMej'CO.H 

(IV.) 


For purposes of comparison, c.^/c/opentanet«obutyric acid (III) has 
been prepared, since the formation of the corresponding unsaturated 
acid (IV) by the decomposition of camphenecamphoric acid is a 
possibility. The ketonic nature of the acid, CinHi 403 , is confirmed 
by the isolation of a phenylhydrazone ; since the acid is convert^ 
by cautious heating with potassium hydroxide solution or by boil- 
ing with alcoholic sodium methoxide or ethoxide into camphene- 
camphoric acid, it may be regarded as camphenilone-o-carboxylic 
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acid (annexed formula). It is probably identical with the acid 
obtained by Houben and Willfroth (A., 1913, 
CH|’CH' CMcg i, 970). The dry distillation of a number of salts 
I Ajj camphenecamphoric acid has been further 

I , 2 I investigated. The lead salt yields camphenilone, 
which is also obtained to some extent from the 
uranyl and ferric salts, but not from the 
calcium or copper salt. 

The following data are recorded. Hydroxycamphenilanic acid 
has m* P- 177°, is optically inactive, and gives camphenilone 
with lead peroxide and sulphuric acid. The acid, CgHjB02, pre- 
pared by reduction of the acid, has b. p. 138—139°/ 

10 mm., and is stable towards permanganate j the corresponding 
amdt forms leaflets, m. p. 169°. cydoPentanehohutyric acid is a 
readily volatile oil prepared by the catalytic reduction and sub- 
sequent hydrolysis of ethyl cyc?opentene?Vobutyrate; the correspond- 
ing aTnide has m. p. 141 — 142°, whilst cyd.opentene'v^oh\ityramide 
melts at 136 — 137°. The phenylhydrazone of camphenilone-o- 
carboxylic acid, has m. p. 142 — 143°. H, W, 

Oxidation of Benzaldoxime. J. Bougault and P. Robin 
(Comyt. Ttnd.^ 1919, 169, 341 — 343). — The oximes of the aldehydes 
which would apparently be formed by the elimination of carbon 
dioxide from o-ketonic acids during oxidation with iodine and 
sodium carbonate do not give on similar treatment the same pro- 
ducts of oxidation as the oximes of the a-ketonic acids themselves. 
Thus, whilst the oxime of phenyl glvoxylic acid gives ben 7 onitrile 
and diphenylglyoxime peroxide, neither of these substances could 
be detected among the oxidation products of benzaldoxime. The 
oxime was treated in benzene solution with aqueous sodium 
carbonate and iodine. A precipitate of benzaldoxime peroxide, 
CnPh.N*0*0*^.CTIPh, was formed, and from the benzene layer 
benzoylbenzaldoxime, CHPhlN^OBz, and dibenzenyloxoazoxime, 

CPli<^0>CPh, were isolated and identified. The latter two 

substances were separated by forming the easily decomposed iodine 
additive product of dibenzenyloxoazoxime. which is almost insoluble 
in ether. 0^ j' 

Pungency of Synthetic Aromatic Ketones Related to 
Zingerone. Lkonore Klktz Pearson ( PJiarm . J., 1919, 103, 
78-80).— The substances are of the type CHPh:CH*CO-R and 
CH 2 ph*CH 2 *CO*R, where one or more hydrogen atoms of the 
benzene nucleus is replaced by one or more hydroxy- or methoxv- 
groups, and where R represents the methyl, ethyl, or phenyl radicle, 
r Similar compounds have been studied from the same point of view 
Nomura and Nozawa (A., 1918, i. 438); the authors have, how- 
■ fiver, been able to make several additional generalisations. 

The primary, unsaturated condensation products alone, with the 
I fixception of o-hydroxystyryl methyl ketone, develop no appreciable 
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pungency on long contact with th.e tongue; in aicoliolic solutioi] 
the pungency appears, as a rule, slowly. In the case of the corre’ 
spending saturated compounds, the pungency develops quickly, both 
alone and in alcoholic solution. ) 3-3 :4-Methylenedioxypheiiyl. 
ethyl methyl ketone is an exception in that it develops no appreci- 
able pungency by itself. In every case, the unsaturated ketone 
was much more pungent than the corresponding saturated com- 
pound. The replacement of the hydrogen of the phenolic hydroxy- 
group of zingerone by an acyl radicle appears to have very little 
effect on the pungency of the compound. * On the other hand, 
3 :4-methylenedioxystyryl methyl ketone and 3 : 4-methylenedioxy- 
phenylethyl methyl ketone, though containing no free hydroxy, 
groups, are much more pungent than the corresponding 4-hydroxy 
3-methoxy-derivatives, to which they are closely related. 

The replacement of the mefo-hydrogen of the benzene nucleus in 
p-hydroxyphenylethyl methyl ketone by a methoxy-^oup brings 
about a decided increase in pungency. The substitution of a 
bromine, atom in this position appears to have a similar effect. 

An increase in the weight of the side-chain causes a decided 
increase in the pungency of the compound. The exceptional 
pungency of o-hydroxystyryl methyl ketone is an outstanding 
feature of the experiments. 

The experimental method of toting the substances consisted in 
dissolving the compound (O'l gram) in alcohol (10 c.c.), diluting 
1 c.c. of this solution to 3 c.c. or 10 c.c. with water or alcohol (or 
a mixture), and continuing the dilution in this way until the 
pungency was found to have become imperceptible. In the case of 
the more concentrated alcoholic solutions, one or two drops were 
placed on the tongue; the effect of the alcohol rapidly disappeared, 
and the pungency became perceptible. With more dilute aqiieoii;! 
solutions, a quantity was taken into the mouth and allowed to 
remain there for about three seconds. 

i-7Tydrory-?,-wefhoiryH}}rv^ Icetorif, prepared from vanillin 

and methvl ethvi ketone, is an almost colourless, crystalline solid, 
m. p. 94®. Z'A-B'fhyflrorjiaiiiryJ wffhyl I'ftone forms pale brown 
cubes, m. p. 176®. Tf- W 

Halo$(eiiatioii ol Juglone : New Type of Naphthalene Dyes. 

A. S. WHtEnER and J. W. FJcott (-7, Amer. Sor.., 1919. 41, 

833— 841).— Treatment of juglone (. 5 -hydroxy- 1 :4-naphthaqinnone^ 
in acetic acid solution in the cold with chlorine or bromine yield? 
juglone dichloride or dihromide, which loses one molecule of 
hydrogen haloid under the action of alcohol, giving 2-chloro-(or 
bromo-) juglone fS-chloro-for bromo-) 5 -hydroxy- 1 1 4 -naphthaquin- 
one]. In hot acetic acid solution, the action of chlorine on jusflor? 
forms 2 ; 3-dichloro-5-hydrovv-l :4-nnnhthac(uinone. whereas that of 
bromine^ under similar conditions yields 2 : 3 :8-tribromo-5 -hydroxy- 
1 r4-naphthaciuinone: both these compounds form acetyl deny- 
atives, and treatment of the tribromo-derivative with alcoboic 
hydrochloric acid gives 8 -chloro -2 :3-dibromo-l :4-naphthaquinoi'6- 
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purttef, the 8-bremine atom of the tribromo-compound is replaced 
by hydroxyl by the action of alcoholic sodium hydroxide, 

2 ; 3-dibromo-5 : 8-dihydroxy. 1 : 4-naphthaqulnone resulting . 

The tribromojuglone is a brilliant red compound, and constitutes 
a naphthalene dye of a new type. Its sodium salt, readily pre- 
pared oy shaking its ethereal solution with aqueous sodium 
carbonate, is an indigo-blue compound, and dyes silk a fine cham- 
pagne colour and wool a tan colour, which may be modified by the 
use of mordants; in both cases, the colour is fast against washing 
and ironing, and fades only after long exposure to a southern light. 
Cotton requires a mordant, and, when tannin is used in this 
capacity, assumes an ecru colour. According to its constitution, 
jjiglone itself should act as a dye, but attempts to prepare its sodium 
salt result in its oxidation, whilst careful halogenation of juglone 
in the cold yields an unstable additive product. 
h-JJydroxy-l : i-naphthafiuinone 2 : ^-dlchlorlde {juglone di- 
hloride), forms lemon-yellow plates,, turning brown at 

50^, m. p. 159— leO'^. 

^-Ohhro-^-hydroxy-l : i-naphthagtiinone {2-chIorojuglone) 
C.oHACl. 

orms small, flat, yellowish-brown needles, and emits violet vapour 
,t above 130°, m. p. 166°. Its acetyl derivative, Cj.,H 704 Cl, crystal- 
ises in transparent, brownish-yellow plates, m. p. 147°. 

3 : Z-Dichloro-B-hydroxy~l : i-naphthayvinone (2 : Z-dichloro~ 
kglone), CjnH 40 r 5 Cl,>, forms lustrous, golden-brown needles, m, p. 
49° (dark red liquid) ; its acetyl derivative, Cjf^H.p.Ch’OAc, forms 
,’ellow plates, m. p. 154° (dark brown liouid). 

b-Hydroxy-\ : A-navhthaqwnone 2 : %-dihromide {juglone di- 
Sromde), forms rosettes and fan-shaped groups of 

rellow, pointed prisms, m. p. 109°. 

^■Browo-^-hgdrn.ru-\ \ A-nanhthaQuinove {^-hrr>mnj}i(flnne) 
C,,H,0,Br, 

form? clusters of transhicent. yellowish-hrown nlates, m. p. 166° 
(almost black liquid). Its nceful derivative. O.p^^OoBr'OAc, forms 
?olden-hrown plate?, m. p. 148° (dark vellow liquid). 

^‘.^'.^-Trihromo-^diydroryA -A-nnphlKng\nnonc (2 \ ?>:^~tnhromo- 
yiqhne), Cij^H^Oj^Br^. forms brilliant, deep red needles, m. p. 170°. 
and dissolves in concentrated nitric or sulnhuric acid with a red 
noloration, and in hot sen'll nm carbonate solution, yielding a purple 
liquid quickly changing to red. Its Rodinm derivative. 

CioH.O.Br^Na, 

dissolves readily in water or alcohol, and its acetyl derivative, 
CiflH^OoBrjj'OAc, crystallises in silky, vellow needles, m. p. 186°. 
Attempts to methylate tribromojuglone were unsuccessful, and 
oxidation by means of nitric acid or alkaline permanganate solution 
gave no definite product. 

8-C/doro-2 : 3Wt‘5 ror??o-5-/fy^ro rv'l 'A-naplifha/juinon^ (8-chforo- 
‘i’-'^'dihromopiglone), CinH.,0;tClBr.,, forms golden-bronze plates, 
p. 152° (dark red Itnnid). 

^ A-Dihromo-b : ^-dthydroxy-l A-naphthnguinane (2 : Z-dihrnmo- 
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^'hydroxy juglone), C]oH 404 Br 2 , forms small, golden-brown, prig, 
matic needles, and emits vapour at about 160°, m. p. 236° (black 
liquid). T, H. P, 

Solubility of Camphor in Water. H. Leo and E. Rimbach 
{Siochem. Zeitsch., 1919, 95, 306 — 312). — The solubility of camphor 
in water at the ordinary temperature is 1 in 698. In Ringer solq, 
tion under the same conditions, it is 1 in 577. The solubility fallg 
with rise in temperature. The dissolution of camphor in water is 
an exothermic process. J. C. D. 

Essential Oil of Perilla citriodora, Makino, Hkisaburo 
Kondo and Seitaro Yamaguchi {J. Pharm. Soc. Japan, 1919, 446, 
263 — 275).— Perilla citriodora, Makino, which belongs to the 
Lahiateae group, is known to contain an essential oil in an amount 
2 — 3% of the weight of the dry leaf, having D 0*91 1 — 0-913; 
59‘26% of the oil is citral. The authors have investigated the 
chemical nature of the remaining portion of the oil after the citral 
is removed. This oil, after being dried over calcium chloride, can 
be distilled into five fractions under 25 ram. pressure: (1) 90 — 100°, 
49%; (2) 100—120°, 5%; (3) 120—130°, 9%; (4) above 130°, 6%; 
(5) residue, 31°^. From the first fraction they have isolated a sub 
stance which they have named perillen, b. p. 185 — 186°, 0*9017, 

n-' 1-47053, [aj^^ zero. Analysis gives the empirical formula 
Cjf)H] 40 . There are only a few substances known to occur in plants 
having a similar composition, the best known being carvone and 
myrrob Perillen differs from the former in b. p. and odour, and 
from the latter by the fact that the purple colour with bromine 
quickly changes to ereen. It contains one furan nucleus, one 
methyl group, and one side-chain with one double bond, which on 
oxidation yields CH^Pr^'CHo'COoH, 
HC — CMe The annexed formula is suggested for 

HC C'CH,-CF,-CMe;CH, . ”7, “i'- , ni^ydroverillen is 

v / " obtained by reducing perillen, b. p. 

5 182°, D22 0-8852, n? 1-45762. Prom 

the remaining fractions there was 
obtained a compound, b. p. 251°, 0-9088, 1 ’501 76, 

_ 4-3580 which is concluded to be a sesquiterpene. 

Chemical Abstracts. 

Uzarin from Gomphocarpus Root. Ludwig Kofler {Arch. 
Pharm., 1917, 255, 550—552). — Uzarin (compare Hennig, A., 
1918, i, 94) may be readily obtained by extracting the root known 
as Gomphocarjnis spec., or Wasicky s ithongua [Ber. dent. Pharm. 
Gee., 1916, 26, 267), with methyl alcohol on the water-bath, 
evaporating the alcohol, treating the residue with boiling -water, 
filtering the hot solution, and recry stalliaing the uzarin which 
separatee on cooling, first from a mixture of methyl alcohol and 
ether, and" afterwards from boiling water. The percentages of 
uzarin obtained in this way from the two products were 4*84 and 
3*70 respectively. Uzarin has a slightly bitter taste, and is pte- 
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cipitated from aqueous solution by tannic acid, excess of which 
redissolves the precipitate. Various colour reactions of the gluco- 
side are described. It begins to decompose at T. H. P. 

Meconic Acid its Behaviour in the Estimation of 
Idorphins in Opium. A. Heiduschka and M. Paul [Arch. 
Pharm.t 1917, 256, 482 — 496). — Ammonium meconate separates in 
crystals containing IHgO when prepared in aqueous solution or in 
jhe anhydrous form, (NH 4 ) 2 C 7 H 207 , when prepared from meconic 
icid and ammonium acetate in absolute alcoholic solution j the salts 
jre neutral towards iodeosin and dimethyl amino azobenzene. 
Calcium meconate has the formula C 7 H 207 Ca, or, when dried at 
110°, Ci 4 H 20 i 3 Ca 2 , both salts being neutral towards the above 
indicators; the solubility of the former in A/lO-ammonia solution 
\vas measured at 18®. 

The meconic acid contained in opium does not affect the results 
obtained in estimating the morphine by precipitation with 
ammonia (compare this vol., ii, 437). T. H. P. 

Physiologically Active Constituents of Certain Philippine 
Medicinal Plants. III. A. H. Wells (PkiUppine J. Sci.^ 
1919, 14, 1 — 7). — The dry wood of Arcangelisia fiava (Linn.) con- 
tains 4-8% of berberine, probably a higher percentage than that in 
any other Philippine plant. As the wood is soft and porous and 
contains but little extractive matter, the recovery of the alkaloid 
is simple, involving merely maceration with 95% alcohol, evapor- 
ation of most of the alcohol, and the recrystallisation of the salt 
formed by the addition of a mineral acid to the concentrated 
liquor. The plant is therefore an excellent source of the drug. 
Cassia siamea (Lam.) occurs only in cultivation as a shade tree. 
The pods, leaves, and branches contain a poisonous alkaloid having 
the empirical formula The rhizomes of Geodorum 

nutans contain about 14% of a water-soluble adhesive gum of 
exceptional strength and lasting power. Coriaria intermedia, 
known in New Zealand as '‘toot plant/' contains small quantities 
of a poisonous glucoside in its leaves and fruit. G. F. M. 

Syntheses in the Cinchona Series. I. The Simpler 
Cinchona Alkaloids and their Dihydro-derivatives. Michael 
Heidelberger and Walter A. Jacobs (/. Amer. Chem. Soc., 
1919, 41, 817 — 833). — The reduction products of various cinchona 
alkaloids and certain synthetic homologues of these products are 
described. The reduction of cinchonine, cinchonidine, quinine, and 
quimdine to hydrocinchoniue, hydrocinchonidine, hydroquiuine, and 
hydroquinidine was readily effected by means of palladous chloride 
ia dilute sulphuric acid solution (D.R.-P. 252136). The properties 
of the hydrogenated alkaloids obtained agree with those recorded 
for the natural compounds. Hydrocupreine may be prepared in 
^^rge quantity by de-etherifying hydroquinine by means of boiling 
a-queous hydrobroinic acid. 

Hydrocupreine and its ethyl ether, which, as derivatives of hydro- 
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quinine, are Isevorotatory, are compared with the oorresponding 
dextrorotatory stereoisomerides derived from hydroquinidine. 
These, which are named hydrocupreidine and ethylhydrocupreidine, 
have not been previously described, although the former was 
evidently obtained crystalline hy Forst and Bdhringer (A., 1882, 
1306) by heating hydroquinidine with hydrochloric acid in a sealed 
tube. Hydrocupreidine is readily isolated from hydroquinidine by 
the method used for preparing its Isevorotatory isomeride, hydro- 
cupreine, and it is easily converted into its ethyl ether by irieans of 
ethyl sulphate and alcoholic alkali. 

Quinicine was prepared by isomerisation of quinidine in accord- ^ 
ance with Miller, Rohde, and Fussenegger's instructions (A., 1901, 
i, 95), and was readily isolated in good yield as the monohydro- 
chloride, which was unobtainable by other workers. 

«cc-Octylhydrocupreine dihydrochloride, recommended in 
Germany during the war, under the name “ Vuzin,” for the treat- 
ment of infected wounds, has also been prepared by the authors. 

The values given for the optical rotations are calculated from th^ 
formula [a] = l 00 a/fc, c representing grams of substance per 100 c.c. 
of solvent; for low concentrations, these values are close approxim- 
ations to the true ones. 

The properties of the anhydrous hydrochlorides of the bases are 
as follows: cinchonine, softens at 175° m. p. 217 — 218° (slow 
decomp.), [aJJ^ +177*4° (c== 1*083); cinchonidine, softens at about 
160 — 170°, m. p. 242° (slow decomp.), [a]® -117*6° (c = T214); 
quinine, melts to a jelly at 154 — 160°, [a]® -149-8° (c = T322); 
quinidine, m. p. 258—259° (decomp.) with previous darkening and 
sintering. [a]Jf +200*8° (c = l*3); hydroquinidine, m. p. 206 — 208°, 
[o]d -123*9° (c- 1*113); hydrocinchonidine, m. p. 202 — 203°, 
[a]D-89*4° (c-1-197). 

Hydrocupreine, prepared as described above, forms faintly cream- 
coloured plates, and at 185 — 190° swells and evolves gas, with form- 
ation of an adherent, glassy mass, which liquefies completely and 
darkens at 230°; [a]S-148‘7° (^ = 1*13) (compare Giemsa and 
Halberkann, this vol,, i, 33). The hydrochloride^ C^ 9 H. 2402 N’ 2 ,HC 1 . 
forms anhydrous, radiating masses of needles, blackening at above 
255°, m. p. 280° (decomp. ; rapid heating), [ajo * - 132 3° 
(c— 0*945). The dihydrobromide ( + 2 H 3 O) forms leaf-like aggre- 
gates of irregular prisms ; the anhydrous salt turns yellow and 
softens to a jelly at about 180 — 190°, gradually liquefying at higher 
temperatures. The nitrate forms rosettes of anhydrous, flat needles, 
m. p. 220 — 222 ° (darkening). 

Ethylhydrocupreine hydrochloride (comj)are Giemsa and Halber- 
kann, loc. cit,) forms anhydrous, rhombic crystals melting at 
252—254° to a brown, turbid liquid, which rapidly clears, 
[a]2 -123*6° = 0-959). The hydrobromide forms aggregates of 

anhydrous rhombs, m. p. 258 — 259° (darkening), the dihydro- 
bromide ( + 0 * 5 H 2 O), greenish-yellow crusts of rhombic crystals, and 
the methiodide. glistening, pale yellow plates, m. p. 195 — 196°, 
[a]S^ -113*0° (c=0*992). 

^cc.-Octylhydrocupreine dihydrochloride (^' vuzin ’*) forms pal® 
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yellow sheaves and rosettes of slender needles ( + 2 H 2 O); the 
anhydrous salt softens slightly above 140®, melts to a jelly at 

— 160®, and liquefies completely at 190 — 196® (evolution of gas). 

Hydrocinchonine hydrochloride was prepared (1) from the 
alkaloid occurring naturally as a by-product in the oxidation of 
commercial cinchonine to cinchotenine, and (2) from the base pre- 
pared by reducing cinchonine by means of palladium and hydrogen . 
Both salte ( + 2 H 2 O) conformed to Forst and Bohringer’s descrip- 
tion (A., 1881, 620). Anhydrous salt (1) darkens above 180°, m. p. 
220 — 221®, [ajo +155*2° (c = D'796), whilst (2) darkens slightly 
above 200°, m. p. 221—223® (evolution of gas), [a]^' +159-3® 
re =0*741) (compare von Arlt, A., 1899, i, 962). 

Hydroquinidine hydrochloride (compare Forst and Bohringer, 
^ 1882, 1306) darkens at about 270® and decomposes at 273 — 274®, 
U‘i? +183*9® (0 = 1*278). 

gydrocupreidine (annexed foi'mula) forms glistening, cream- 
coloured, hexagonal plates ( + 0*5 — IHgO); the anhydrous base 

softens to a jelly above 170® 


}(/^-CH{OH)-CH CH, 

/\ N-CHj-CHj,- 


CHEt^ 


and liquefies completely at 
about 195®, [air +253*4® 
(in alcohol; c = 1-422). In 
its chemical properties it is 
strictly analogous to its 


Isevorotatory stereoisomeride. 
The hydrochloride, Cj9H2402N2,HCI,H20, forms rosettes and sheaves 
)f prismatic needles, and, when anhydrous, has m. p. 231 — 233° 
[darkening), [a]» + 194-2® (c = 0-618); its aqueous solution is yellow. 
The dikydrohromide forms anhydrous, pale yellow, glistening plates, 
and turns yellow when heated, but does not melt at 275®. The 
hidriodidt forms pink, rhombic plates ( + H 2 O), m. p. 209—212° 
(anhydrous). The nitrate forms cream coloured rhombs ( + H.,0), 
the anhydrous salt turning yellow and softening to a jelly at about 
160®, and liquefying completely at 175 — 180®. The metkiodide 
forms glistening prisms, m, p. about 295® (decomp.), [ 0 ]“ ^202*6® 
(in 50% alcohol; c = 0'555). 

EthyIhf/drocuj}reldine (ethvl ether of hydrocupreidine). 
forms rosettes aud sheaves of slender needles, m. p. 197*5 — 198®, 


-showing slight preliminary softening and resolidifying a few 
legrees^ below tbe melting point; [a]p“ 212-8° (in alcohol; 

:=1-008). The hydrochloride forms narreoiia aggregates of flat 
leedles and long, narrow plates ( + 4H.,0) with a slightly bitter 
taste; the anhydrous salt sinters to a jelly at 140 — 155®, m. p. 
258—260®, fa]? + 183-3® (r^--0*592b the hydrohromide form*^ 
inhydroup, rhombic crystals, m. p. 250*5 —253° (slow decomp.V 
'^idihydrohromide forms radiating masses of slender, silkv needles 
(-i-0’5H.>0). the dried salt turning yellow above 130®. melting to a 
jelly at" about 175—185®, and' swelling and evolving gas at 
205-205®. The meihMidc forms rhombs and prisms, decomposing 


at 253—255®. [o]?+ 189*6® (in methvl alcohol ; c = l‘131). 

^umcint hydrochloride, which may readily be 



L 496 


ABSTBAOTS 07 OHXMIOAL PAPBBS. 


prepared directly from the base, forms arborescent aggregates of 
minute leaflets, m. p. ( 1 ) 179—180'^, ( 2 ) 180—182°, [a]? (i) 
+ 16‘26° (c = 0'80), (2) +13'7° (c = l-861). T. H. P. 

' Stereochemistry ol Hyoscine. Harold Kino (T., 1919, II 5 
974—982). 

Preparation of 6-Hydroxy>2-phenylpyridiiie-5>carboxylic 
Acid. Chkmische Fabrik auf Actikn vobm. E. Scherisq (D.K.-P. 
312098; from Chem, Zentr., 1919, ii, 852). — The process depends 
on the oxidation of 2 -phenylquinoline bases, substituted in 
the benzene nucleus, by potassium permanganate in acid solution. 
Examples are cited of the oxidation of 8-m6thoxy-2“ph6nylquinoliiie, 
8 -hydroxy- 2 -phenyIquinoliue, ^ethoxy-2-phenylq'uinolinej m, p. 
132° (prepared by heating the corresponding 4-carboxylic acid at 
250°), and ^-amino-^-jphtnylquinoUne^ m. p. 122—123° (prepared 
by heating the corresponding 4-carboxylic acid above its melting 
point). ^-Hydroxy-2-'pkenyl'pyridine~b-carhoxylic acid ( 2 -pAen^i- 
pyridone-b-carhoxylic ac^) forms colourless crystals, m. p. 280 — 28P 
(corn), 287 — 288° when rapidly heated, and is transformed at 300° 
into 2-plienylpyridon6. A sulphonic acid is produced when it ig 
treated with sulphuric acid containing 19% of SO 3 at 150 — 160°. 
The aqueous solutions of the alkali salts are slightly fluorescent. 
The acid is used medicinally. ^-Hydroxypyridine~2 : b-dicarhoxylk 
acidf m. p, 287 — 289° (decomp.), is obtained as a by-product during 
the oxidation of 8 -methoxy- 2 -phenylquinoline. H. W. 

Dyes Derived from Quinolinic Acid. Pbaphulla Chandbi 
Ghosh (T., 1919, 116, 1102—1105). 

Crystallography and Optical Properties of Pinaverdol. 

Edgar T. Wherry and Elliot Q. Adams {J, Washington Acad. 
Sci., 1919, 9, 396 — 405). — Pinaverdol, or 1 : 1 ^ tG'-trimethyljjo- 
cyanine iodide, is used as a sensitising dye for photographic plates. 
The crystals are monoclinic ( 'peri-rhombic”) with a: 6 :c = l*1014: 
1:1*6053, j 3 = 88 ° 20 ^ and they vary from prismatic to tabular in 
habit in different preparations. They display brilliant reflection 
pleochroism with metallic colours; faces in the prism-zone are 
brass -yellow, whilst those nearly perpendicular to the vertical asK 
are bronze-violet; faces lying between these display intermediate 
colours, usually a brilliant metallic-green (beetle-green). Crystals 
less than 0*02 mm. in thickness transmit light and show strong 
absorption and pleochroism. Refractive indices, a about 1*58, 
3 and v more than 1'75, probably near 2*0; optically negative. 

L. J. S. 

Isolation of the Iodine Compound which Occurs in 
Thyroid. E. C. Kendall {/. Biol. C/tm., 1919, 39, 125— U7).— 
Hydrolysis of the fresh thyroid glands is effected with aqueous 
sodium hydroxide for twenty-four hours. A quantitative separation 
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f the fats as sodium soaps is then possible^ and a perfectly clear 
jkaline filtrate of the hydrolysed tissue is obtained. On acidificar 
ion of this solution, a fine, flocculent precipitate separates which 
outains approximately 26% of the total iodine. The total iodine 
i therefore divided into acid-soluble and acid-insoluble fractions, 
"lie proportion found in each fraction is remarkably constant, and 
fe is suggested that the ratio expresses the equilibrium existing in 
he glands between the completed iodine compound possessing 
jhysiological activity and the materials which are used by the 
fland in the building up of this substance. When physiologically 
!ested, the acid-soluble components are inactive, but the small acid- 
Dsoluble fraction is highly active. 

This fraction apparently consists of a mixture of substances 
possessing the properties of colloids. As a whole, the fraction 
possesses acidic properties, and it was ascertained that the iodine 
fjoropound was not present in the free form. By repeated precipita- 
tion with barium hydroxide and removal of the barium as barium 
sulphate, a preparation containing 47*3% of iodine and nearly free 
from coloured impurities was obtained. This material was dis- 
solved in 95% alcohol, and on evaporation yielded a white powder 
insoluble in alcohol and containing about 60% of iodine. When this 
product was dissolved in aqueous sodium hydroxide, precipitated by 
adding sulphuric acid, and boiling, it was converted into fine, white, 
microscopic crystals. This iodine compound has been termed 
ihj/roxin. The experimental conditions which influence the isola- 
tion of thyroxin are fully considered. When an impure prepara- 
tion of thyroxin is neutralised, iodine is eliminated, but this does 
not occur as readily when the pure product is used. Thyroxin is 
very susceptible to reduction in alkaline solution by means of 
metals. 

There are two distinct actions produced by carbon dioxide. One 
is a partial purification of thyroxin by precipitation from an 
alkaline solution, whilst the other results in the formation of a 
mono-metal salt of the closed-ring form of thyroxin. 

One of the most important reasons for the failure to separate 
hyroxin consistently was the variability of the samples of 
esiccated thyroid used. Samples obtained during tbe winter 
lonths show that during this period the glands are so low in iodine 
ontent as to make the isolation impracticable. 

The process has been carried out on a large scale, and is fully 
[escribed. It is stated that the substance is jB-4:o:6-tri-iodo-2- 
:eto-4 : 5 : 6-trihydroindolepropionic acid, 

It may exist in three forms, a keto-form with the carbonyl group 
rijacent to the imintvgroup, the tautomeric form with an a-hydr- 
oxy-group and doubly linked nitrogen with no hydrogen in posi- 
tion 1, and a form in which there is an open-ring structure. It 
13 stated that the synthesis has been accomplished by Oslerberg 
VOL OYVI i * 
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in 1917, and that his work has been repeated and confirmed iu 
1919. No details of the synthesis or of the determination of struc- 
ture are given. 

An acetyl derivative has been prepared. This derivative yielded 
a disilver salt, and to account for this, rupture of the pyrrole ring 
between the imino- and the carbonyl groups is assum^ to have 
taken place. J. C. D. 

Capsaicin, I. Arthur Lapworth and Frark Albert 
(T., 1919, 115. 1109—1116). 

Preparation of Nitrogenous Condensation Products of the 
Anthraquinone Series. Farbwrbke vobm. Meistkr, Lucius, <1: 
Bkuning (D.R.'P. 311906, additional to D.R.-P. 298706; from 
Ohtm, Zentr,^ 1919, ii, 851—852. Compare A., 1918, i, 191).— 
Thiazole compounds are obtained by treating o-halogen-substituted 
acidy] am inoanthraqui nones with alkali sulphides in accordance with 

the scheme + A<^>C-R + H,0 + H-Hal, 

where A represents the anthraquinone group. Thus, C-pkenyl- 
\:%anthraquinonethiazoh, pale brown needles, which yield yellow 
to reddish-brown solutions in organic solvents and yellowish-brown 
solutions in sulphuric acid, is prepared by boiling 2-broino-l 
beuzoylaminoanthraquinone with alcohol and crystalline sodium 
sulphide. Similarly, l-chloro-2-acetylaminoanthraquinone gives 
Q-meth}flanthraqninone-2\\-thiazol€, yellowish-green needles, m. p. 
258°, which dissolve in organic media and sulphuric acid, forming 
yellowish-brown and yellow solutions respectively. H. W. 

Reaction of lodoantipyrine. J. Bouoault {Ann. Chirti. anal, 
1919, [ii], 1, 254; from Soc. Pharm., 1919). — Two atoms of iodine 
are liberated, and antipyrine ( 1 -phenyl- 2 ;3-dimethy 1-5 -pyrazolone) 
is regenerated when an aqueous solution of iodoantipyrine is treated 
with potassium iodide and hydrochloric acid ; this reaction, 
analogous to that given by hypoiodous amides, indicates that the 
iodine is combined directly with the nitrogen, although this is not 
confirmed by the formula ascribed to the substance. W. P. S. 

Pyrimidines. LXXXVII. Alkylation of 5-Aminoaracil. 

Treat B. Johnson and Iwao Matsuo (/. Amer, Cktm, Soc., 1919, 
41, 782 — 789). — It has been shown that exhaustive alkylation by 
means of methyl iodide converts uracil and 5-nitrouracil ultimately 
into the corresponding 1 :3-dimethylpyrimidines. 5-Aminouracil 
offers, however, greater possibilities of substitution than either of 
these pyrimidines owing to the presence of the basic amino-group 
in the 5-position of the ring. Experiment shows that the potasaium 
salt of the aminouracil reacts with methyl iodide at the tempera- 
ture of boiling methyl alcohol, yielding 5-amino-l : 3-dimethyl- 
uracil, the substitution occurring entirely in the nucleus of the 
pyrimidine ring. That substitution does not take place in the 
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amino-group is established by the faH fh.i- t 

substituted dimethyl derivatives possiblv “‘‘'rogen- 

witi methyl iodide, neitC Slthl 

Wheeler and Jamieson, A , 1904 (compare 

niethyluracil nor 5-methylamino-l m»fl, i ®-“e%]ainino-l- 

identical with the impound actually obtaS" « 

In the conversion of uraHl infrv 
nitric acid (D 1-5) is now found to beTnnw’ 
yield being obtained with 4-5 parts of the adrperT’na 
S-imwo-l : S-dmethyiuTocil, CO<NMe-CO^ ‘ 
hexagonal plates, m. n 233— x r ^ 2 ) forms 

B. P. f5°, and its %,ate, yeL; n/erff 
dark oil with marked effervescLce. ^ “d^ing at 246° to a 

5 - Methylamino - 1 . methyhra^U^ CO<NMc-CO-. ^ 
obtained from S-bromo-l-methvI,.,, i ^NH-OH'^’^'NHMe, 
needles, m. p. 209°, and respond! to Wb “‘«%lamine, form-: 

under^the conditio^ ^eXbyed^brjoh"”^ '“dide 

i, 728) for the preparation bff o ““'i Heyl U 1907 

followed by hydrolyL by digestion tltfhvdV^hf''^''®'^^™ 
mixture of uracil, l-methyluracil and 9 Jidds a 

ition occurs in both the 1 - and 3 ^ that alkyl- 

5-Bromo-3-methyluraciI ^ ^ 

1908, i, 835) by the action of bromle ! ^llapp (a 

nay also be obtained in quantita iV “yield TTl 

nrscl with bromine in glacial acetic acid snl! . "’®’’^ ^-methyb 

temperature. ^ solution at the ordina’iy 

^’^etk^farnino-S^metht/h/racil, C0<^^““C:0\ 

pared by heating 5-bromo-3-jnJthvrl pre^ 

methylamine solution (33%), forinsya'^t^’. w * ' 

^Meihylaminouraci/, 

in^o-bromouracil (I mol.) withlsv^a ' ®’ “htaincd by heat- 

lolution forms crystals, and, wh!^hea^’sLwT‘^^’*?‘“® 

without melting; when heated “^,''”7'?' dccom- 

“f w;th violent effervescence at ‘> 97 ° ti 285° and 

from 5-nitr. 

1 »ecus ammonia ga!e unsatisfactory l!su!ts.“"’ H 

r 2 
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neatacUoride on 2-ethylthiol4-aIdeliydo-6-pyrimidone (compare 
Johnson and Cretcher, A., 1915, i, 1002) gives, not the 
imids chloride or its chloro-ether, but 6-chIoro-^thylthjol-4. 
aldehydopyrimidine. The action of ammonia on this compound 
results in the replacement of the chlorine atom by an ammo-group, 
but the ammonia reacts also with the aldehyde group, giving 

6-amino4-iminomethyl-2-cthylthiolpyriinidine; hydrolysis of the 

latter appears to proceed beyond the formation of cytosined. 
aldehyde to the stage of complete reduction of the compound to 
uracih A third product of the action of alroholio ammonia on 

6-ohloro-2-ethylthiol-4-ald6hydopyrimidin6 is the anhydro-denv- 
ative of 6-amino-2-ethylthiol-4-aldehydopyrimi(bne, this vaulting 

from the inner condensation of the corresponding aldcM®- The 

6-amino-2-ethylthiol-4-aldehydopyrimidine was not iso aW but it 

appears to represent the principal product of the rwction, and, on 
Sion with hydrochloric acid, is converted into cytosine4. 
aldehyde with evolution of ethyl mercaptan. 

, j , 1 , „;i V, n 138 — 139°/10 mm., 151— 158°/14 mm,, 

!Sytog*comple'tely on coding-^Ita^pAcny^V^*®”®. 

forms long, yellow needlM^ m. P- and its anil, CjsHijNsClS. 

distort^ prisms, m. ^ 4 -iminom«MyW-e(hyftAtofpyrimidin<, 

SEfC CH ^ 

<3 CH anhydride of e^amino-2-ethylthioU 

ddehydovyri’^idine (annexed formula) forms crystals, m. p^ abrnt 
210® (decomp.). 

V Wivtfiistein J. Kkller, and A. B. Wbinhageh 

(Arch Pharm., 1 ^ n^tone m^t t S^ded^s 

CsHsofN„‘’'althot^h'’ebultocopic 

m'ethyl a'cetate, and jfiiJ^iyTXnced. Tie 

SoS"c°H;oK|rm.^^ Soave ((oc. «U 

and the sparing^ 

^0)1. P, 3200 which J.^that^^^^rf- S 
One Imndred grams of wa «. 01 and hariun salts 
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to Mterify ifc were unsuccessful. Treatment of 
jicinine with a smaO proportion of permanganate results in hvdro- 

*^•1 t* wCn “e%l alcohol liberated, 

^hi st, when excess of permanganate is used, ammonia, hydrocyanic 

:S’vrtfgZ!“' 

When distill^ with zinc dust, ri'oinine gives pyridine and other 
^mpound^ and when fused with potassium hyioxide, aliphatic 
'•T'” tie ordmary reducing agents, ricinine exhibits con- 

siderable stability but by hydrogen in presence of platinum black 
it IS slowly converted into tetrahydroricinine, C.TiM, which “ 
(,r If PB"So°ous than ricinine and forms a readily'Lluble, cri^te 
line Ayf ocAjonrfe (^Hi, 0*N2,HC1, p, 212-215= a crystalline 
^hmcM^e (C,H,AN 2 ) 2 ,H,PtCl«, decomposing at ab^t 

^l^e in water CsH, 20 ,N,,HAuCli, sparingly 

iolubf m water. Tetrahydroricinine gives precipitates with a large 

When heated ivith concentrated hydrochloric acid at 145° both 
•icmme and ricinxnic acid yield ammonia and the base C„H,OnN 

obtained 

,y the artion of 57 4% sulphuric acid on ricininic acid at 140° 
Jnder the latter conditions, ricinine gives a base, C,HsO,N 

i no n7o f T. needles, m. “p. 
Mi rt p 77 (anhydrous), and yields a platinickhride , 
(C;HAN) 2 .H 2 PtCl„. m. p. 198-199°, an avrkhloride 
{C7HgOjN)j.HAuCl, H,0, 

“ yf B°d ^'hromine additive com- 

T'l?’ '’’’i various reactions of this base, 

rtich exhibits normal cryoscopic behaviour in water, are described 
rie decompomtmn of ranine by sulphuric acid is expressed by the 
^nation C,HAN + 2H 0 = NH, + CO, + C-H AN. and that of 
icininic acid by C-HsOoN, + 2HoO = NH„ + CO, -f aH-O N 
Both ricinine and Ihe base, C^sO^N. contain one methoxy-group 
“ “o'enn'e; the former yields neither a benzoyl nor an Letyl 
(impound but with bromine it gives the hromo-derivativl 
.(HANjBr, m. p 226— 230° (compare Evan.s, A., 1900 i 309- 

Tlte nTiinlt]' ^''Ifnnot be converted into ricinine 

y the ordinary methods of methylation. 

certain experimental conditions, ricinine gives 
Msls and tbe murexide reactions, it is passible that its molecule 
sntains a pyrimidine nn^. T H P 


® CAm... 1919, 
458—264 Compare Levene, A., 1914, i, 1004).— The 
ftor 8 preparation had m. p. 239-242° (decomp.). A 10% solu- 
” n ]v/b Wi.‘-8-77°, w6lst a 6 6% solu- 

l f''® Wd- 12'1°. On hydrolysis 

« .' -sulphuric acid, it yielded ,59-3% and 60 05% of a sugar 
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identified definitely as dextrose. The elementary analysis corre- 
sponded with C 10 H 15 O 7 N 4 . J. C. D. 

Abnormal Behaviour of Glyoxalinecarboxylic Esters and 
Anilides towards Diazoniom Salts. Hobebt Oeobge Fabqhek 
and Frank Lee Ptman (T., 1919, 115, 1015 — 1020). 

Partition of the Benzene Derivatives and the Benzene 
Carbon in the Protein Molecule. E. and H. Salkowbki {ZeiUc]\, 
physiol:. Chem., 1919, 105, 242 — 248). — An attempt to gain in- 
formation as to the partition of the cyclic amino-acids in proteins 
by a study of their degradation products formed during putrefac- 
tion. From putrefied fibrin there were isolated 1‘26% of indole, 
either in the free form or as indoleacetic acid, 2 ‘85% of phenol, free 
or as hydroxy- acids, and 1*27% of jS-phenylpropionic acid. A studv 
of these quantities throws light on the amounts of tyrosine, trypto- 
phan, and phenylalanine originally present in the fibrin, and it is 
suggested that such studies might be of value in determining the 
biological value of proteins. J. C. 1 ). 

Preparation of Protein Free from Water-soluble 
Vitamine. Thomas B. Osborne, Alfred J. Wakeman, and Edna 
L, Ferry (/. Bid. Che?n.^ 1919, 39, 35 — 46). — ^The persistence with 
which the water-soluble vitamine is retained by ^estin suggests 
that it is chemically combined therewith. Caseinogen, lactalbumin. 
gliadin, and ovovitellin as prepared by the usual methods do not 
appear to carry this vitamine as an impurity. The water-soliihle 
vitamine present in yeast is not entirely destroyed by digestion with 
O lA^-sodium hydroxide for twenty-one and a-half hours, folioweil 
by heating on the water-bath for two hours. J. C. T). 

Effect of Various Acids on the Digestion of Proteins by 
Pepsin. J. H. Northrop (/. Geji. Physiol., 1919, 1, 607 — 61*2).— 
The rate of digestion of gelatin, egg-albumin, edestin, blood- 
albumin, and caseinogen by pepsin in the presence of hydrochloric, 
nitric, acetic, sulphuric, oxalic, phosphoric, and citric acids wa< 
followed by measuring the increase in free aniino-groiips by the 
method of Van Slyke (A,. 1913, ii. 1084). The estimations were 
made at two ranges of hydrogen-ion concentration, — 10 to l‘o 
and p,j = 2*5 to 3‘5. The rate of hydrolysis of all the proteins 
studied was found to be identical for all the acids except acetic 
acid. These experiments show that the physical properties of the 
solution, such as viscosity, have little or no effect on the rate of 
digestion. The simple^^t explanation of the results would seem to 
be that the rate of digestion of the protein i.s determined by the 
amount of acid protein salt formed. J. C. D. 

The Proteins of Fenugreek Seeds. H, K. Wunschendobff 
(J. Pharm. r’/i/m, 1919, [vii], 20, 86 — 88 ),— Fenugreek seeds con- 
tain 27% of proteins; the latter consist of globulin, 25%; two 
albumins. 20%; and a nncleoprotein, 55%. The nucleoprotein is 
rich in iron (3-99%) and phosphorus (1*58%); on hydrolysis with 
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10 % hydrochloric acid for two hours at 100'', it yields alanine 
1'6%, leucine 2-50%, phenylalanine 2 ’5%, glutamic acid 3571%, 
aspartic acid 1-32%, tyrosine 4'65%, arginine 3-15%, histidine 075%^ 
proline 3*80%, glycme and lysine none. A solution of the substance 
in alkali hydroxide has [aj^ ■^977". W. P. S. 

Salmine, Mathildb NBL80N-GEBHARDT(Zeit5cfe. vhmioL Chem,, 
1919, 106, 265—282). — The author has found that there is an 
increase in acidity on hydrolysis of salmine similar to that 
observed by Goto in the hydrolysis of clu peine (A., 1903, 
i, 303). The cause of this increase is discussed. Sorensen's ex- 
planation (“Ergebnisse der Physiologic,” 1912), based on the keto- 
enol tautomerism of the peptide linkings, demands that the original 
acidity returns when all these linkings are broken. This theory 
bolds in the case of certain examples, such as glycine anhydride and 
leucylglycine. If it is to apply to the hydrolysis of salmine, it is 
necessary to assume that the process ceases before all the peptides 
are resolved. On investigation, peptides of the monoamino-acids 
were found to be present, and when the hydrolysis was completed 
by decomposition of these complexes, the acidity returned to the 
original value. 

There is, however, evidence of another cause of increased acidity. 
Search for a new dibasic monoamino-acid was unsuccessful. Other 
possible causes are considered. J, o. j) 

BRCtoriftl III. Martin Jacoby {Sioch€'>}i. Z^itsch,^ 

1919, 95, 124— 130).— The preparation of a highly active catalase 
fraction from Bacillus proteuf^ is described. J. C. D. 

Studies on Lipase. Gin-Itsu Kita and Minoru Osuui (/. 
Tokyo ChcTii. Soc.^ 1918, 39, 387 — >422). — On account of discrepancy 
among vinous workers on the question of relationship between acid 
and lipase, the authors conducted extensive studies on (1) the 
medium for the lipolytic enzyme, (2) optimum concentrations of the 
different acids for activation of the zymogen, (3) the effect of wash- 
ing, and (4) the effect of alcohol, water, and various other sub- 
stances. This paper is partly polemical with regard to Tanaka’s 
paper (i6iV/., 34, 737). Castor beans are used for the source of 
lipase and soja-bean oil for the substratum. The results confirm 
Hoyer’s work that the function of acid is solely to activate the 
zymogen, and the activated lipase can act without the addition of 
any acid, but after repeated washing a little addition of an acid 
will accelerate the reaction. Sensitivity of activated lipase against 
an acid depends entirely on the amount of the oil present in the 
medium. If activated lipase is left in an acid without any oil and 
then later the oil is added, no hydrolysis will take place, whereas 
if the oil and the enzyme are put together from the beginning, 
the hydrolysis will occur even to the extent of 80% The 
optimum concentration of various acids for activation varies accord- 
ing to the kind of acid used, the stronger acids recjuiring fewer 
c.c. of normal solution than weaker acids, but the extent of hydro- 
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lysis is always greyer with the weaker acid. Using 2’6 grams of 
the castor beans +*5 grams of the oil + 5 c.c. of water (including 
c.c. of the acid used), incubating at 39® for three hours, the amount 
of A^-nitric acid necessary to give the maximal hydrolysis (32-9%) 
is 0'6 C.C.; for iV^-sulphuric acid, 0*75 c.c. The maximal digestion 
being 37%; for A^*oxalic acid, 0’75 c.c., giving 36'8%; 0*75 c.c. of 
A^-tartaric acid gives 41*8%; 1 c.c. Wactic acid, 41*6%; 1-5 c.c. 
iV’-citric acid, 56*2%; 4 c.c. of iV-succinic acid, 45*97%; and 3 c.c. 
of A^-acetic acid, 54'4%. In making a permanent lipase prepara, 
tion, the optimum amount of acids should be added according to 
(1) the amount of the oil the seed contains, the greater the amount 
of the oil the smaller the number needed; (2) the size of the crushed 
beans, the smaller the granules the less the amount of the acid 
needed; (3) temperature, the higher the less amount of acid; and 
(4) time, the longer the treatment the less the acid necessary, 
Dilution of the acid, maintaining in the^ medium the absolute 
amount of the acid necessary for the maximal amount of hydro- 
lysis, lessens the lipolytic power, e.specially in the case of stron? 
acids. The strong acids once used for activation of zymogen m\] 
have no effect for activating a new bean, but the w^lc acids will. 
When the castor bean is washed with water containing sodium or 
calcium chloride, its enzymic power is reduced, probably by loss of 
globulin. Addition of acetic acid will counteract this salt effect. 
Unlike other enzymes, lipase is exceedingly sensitive to alcohol, but 
ether, benzene, and carbon disulphide will not destroy it. Lipase 
in aqueous solution loses its activity very quickly if no oil is present, 

Chemical Abstracts. 

Manufacture of the Organic Phoephorus Reserve 
Compound of Green Plants, and Salto Thereof. Society ok 
Chemical Industry in Basle (Brit. Pat., 130456),-— A pure Rodium 
salt of the organic phosphorus reserve compound is^ prepared from 
the impure material through the intermediate precipitation of the 
ferric salt, its decomposition by sodium hydroxide, and the addition 
of alcohol to the filtered solution. The crystalline mass which 
separates gives on recrystallisation from water efflorescent prisms of 
the composition CgH^0.24PBNaj2,47H20, m. p. 49®. The anhydrous 
salt is a stable, white, non-hygroscopic powder, alkaline in reac- 
tion and insoluble in organic solvents. Pure alkaline earth, lead, 
and copper salts are obtained by double decomposition, and fri^ 
them the pure acid of the phosphorus compound is prepared by the 
action of oxalic acid or hydrogen sulphide, as the case may be 
[See, further, J. Soc. Chem. Ind.^ 1919, 739a.] G. F. M. 

Cytidin^Phoiphoric Acid. P. A. Levenb {J. Biol. Chm.. 
1919, 39 , 77 — 81. Compare A., 1918. i, 138). — The preparation 
of the pure brucine salt of cytidine-phospboric acid is descnW 
Prom this may be prepared the barium salt, CflHjjO^^NgPBa^ 
optical rotation of the air-dried substance was [«]? 
hydrolysis of the barium salt by heating with 10% sulphuric acid 
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in a sealed tube at 126° cytidiue was formed||fh6re cytosine had 
been expect^. No explanation of this result is given. No uridine 
was found in the mother liquors from the cytidine picrate. 

J. C. D. 


Sodium Inoaitol-hexaphosphate (a Correction). 8 

POSTERNS {Gompt rtnd., 1919, 169. 337-338. Compare this 
vol, h 42b). — A stable fonu of this compound containing only 35 
uiols. EgO IS slowly deposited from concentrated solution at about 
20^. It melts at 58—59^ and loses water of crystallisation at 120° 
and the crystallographic measurements recently given (this vol ' 
i, 426, 433) refer to this substance and not to the efflorescent 
hydrate containing 44 mols. HgO. G. F M 


Si^sUtuted PhpnylarsWc Acids and their Reduction 
products, ana the Estimation of Arsenic in such Compounds 

Robert George Fargher (T., 1919, 115, 982—992). 


Formaldehyde Derivative of Arsenophenylglycine. K. J. 

OeCHSLIN (U.S. Pat. 1299214). — Arsenophenylglycine is dissolved 
in a 6% solution of* sodium carbonate and treated with form- 
aldehyde. On the addition of alcohol or acetone to the solution, 
a sodium salt of the reaction product is obtained, which possesses a 
light yellow colour, and may be dried and kept in the air for some 
time without decomposition. Chemical Abstracts. 


Acetylarsenophenylglycine. K. J. Oechslin (U.S. Pat. 
1299215).— A stflution of acetyl phenyl glycinearsinic acid (50 
grams) and sodium hyposulphite (500 grams) in water (2500 
c.c.) is heated for two hours at 45—55°, and acetic acid (70 c.c.) 
is then added. Acetylarsenophenylglycine is precipitated in light 
yellow flakes. Acetylarsenophenylglycine also mav be prepared by* 
dissolving arsenophenylglycine in sodium carbonate solution and 
successively adding acetic anhydride ai^ hydrochloric acid. 

^ Chemical Abstracts. 


Physiological Chemistry. 


**7 Neutral Solutions of Oxyhamo- 

gobin. Paul HXbi {Bioclitm. Zeitsch., 1919 , 96, 257 266) 

l^aWi^tion of light by neutral solutions of blood or of oxy- 
tooglobm 18 very little different from that of solutions in aqueous 
!m n attributed to the pre^noe of 

all amounte of meihsemoglobin. J C D 
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Behaviour ol BfaHn hi the Animal Body. H. InoUn in 
the Alimentary ^nal. Ruth Okby (/. Biol, Chem,^ 1919, 39, 
149 — 162). — Inulin is hydrolysed in vitro by hydrochloric add of 
a concentration approximately the same as that in’ the normal 
gastric juice provided a sufficiently long period of hydriflysig is 
allowed. During the time normally occupied by food in the 
stomach, the amount of hydrolysis ia comparatively small. The 
presence of an enzyme capable of producing a reducing sugar from 
inulin has been demonstrated in sterile extracts of three samples of 
human faeces from radically different types of diet. Negative 
results were obtained with samples from a dog and guinea-pigs. 

J. C. D. 

Gendsis of Thiocyanic Acid in Animals. VII. From what 
Si;d)stance8 is Normal Thiocyanic Acid Derived in Animals? 

Sbrafino Dezani (drc^. Farm, sperim. 26,257 — 273; 

from Ckem, Zentr.^ 1919, iii, 65. Compare this vol., i, 423).— The 
negative results obtained with amino-acids and derivatives of purine 
in the case of the dog are in contrast with the positive results of 
Willanen (A., 1906, ii, 784) in the case of the rabbit. The latter 
experiments have been repeated, particular attention being given to 
the influence of the nourishment. No increase in thiocyanic acid 
could be detected after administration of glycine, asparagine, 
guanine, or creatinine; evidence in favour of the hypotheses of 
Nencki and of Bruylants is therefore not obtained. H. \V. 

Quinine and Hydroquinine in the Human Body. Be 
haviour of Quinine towards Red Blood Cells. J. Halberkasn 

(Biochem, Zeitsch., 1919, 95, 24—45). — The fate of these two sub- 
stances in the body is discussed. Tt is shown that quinine may be 
taken u]) and retained by the erythrocytes. J. C. D. 

Presence of Histamine (^-Iminasolylethylamine) in the 
Hypophysis Cerebri and Other Tissues o! the Body and its 
Occurrence Among the Hydrolytic Decomposition Products 
of Proteins. John J. Abel and 8siko Kubota (/. Pharvi. Expt. 
Ther., 1919, 13. 243 300), -The experimental findings support the 

view previously expressed (/Vor. Xaf. Aca/i. Set., 1917, 3. 507- olo 
that the oxy toxic principle of the hypophysis is not a hormone or 
substance specific to this organ, but is a rather widely distributed 
substance, everywhere the same, which may have its origin in the 
various tissues or in the gastric or intestinal mucosa, or may be 
absorbed as such from among the products of digestion. This sub 
stance is now believed to be histamine, a substance which stimula^ 
plain muscle in minute doses and which depresses the circulation 
and causes a shock-like prostration when administered in doses 
which lie beyond the limit of toleration. The base was isolated 
with certainty from pituitary tissue and gastric and intestinal 
mucosa of the dog. and its presence in liver tissue and striated 
muscle was detected. The amine was also found in erepton (com* 
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^Igtely digested meat), Witte’s peptone, and aiiongst the products 
'o( hydrolysis of pure proteins with hydrochloric acid. It is sug- 
gested that histamine plays an important role as a stimulant for 
the gastric and intestinal musculature and as a dilator of capillaries 

during'digestion. j, c. D. 

[physiological Action o!] Optical Isomerides. V. The 
Tropeines. A. R, Cushny (/. Pharm. Expt, Ther., 1919, 13, 
71. — 93. Compare A., 1909, ii, 420). — Atropine is twenty times as 
drong as ^^-hyoscyamine in affecting the terminations of the chorda 
tympani in the dog. Therefore ^hyoscyamine would have an 
action forty times as great as that of its optical isomeride. The 
ditfereuce between the effects of atropine and f/-hyoscy amine on 
cardiac inhibition is of the same order as on salivary secretion. 
The physiological action of a number of tropeines has been ex- 
amined. Tropine itself is devoid of typical atropine action, but 
many tropeines, especially those which contain a benzene nucleus, 
show the characteristic effects- This is particularly intensified where 
there is a hydroxyl group or an asymmetric carbon atom in the 
slde'chaiii. The most powerful action is shown by members of this 
type which contain an acid of the benzene series, together with a 
hydroxyl group and asymmetric carbon atom in the side-chain, and 
the whole molecule of which is laevorotatory. J. C. D. 

Vitamine Studies. IV. Autineuritic Properties of 
Certain Physiolo^cal Stimulants. R. Adams Dutchkk (/. 
Biol. Chejn,, 1919, 39, 63—68). — Thyroxin (the active principle of 
the thyroid), desiccated thyroid, pilocarpine, and tethelin appar- 
ently produced definite relief in certain acute cases of avian poly- 
neuritic. The response was not, however, of the type obtained when 
vitamine preparations were given. J. C. 1). 


Chemistry of Vegetable Physiology and Agriculture. 


Biochemist!^ of Bacillus Acetoethylicum with Reference 
to the Formation of Acetone. John H. Northrop, Lauren H. 
Ashe, and James K. Senior (7. Bioi. Chem., 1919, 39, 1—21),— 
The description of an organism termed Bacillus acetoethplicum 
which was isolated from old potatoes is given. The organism 
resembles in some ways the B. macerans described bv Schardinger 
iCenir, Bakt. Par., 1905, ii. 14. 772). but it is not thought 
that the two are identical, This organism produces acetone and 
ethyl alcohol from starch or sugar. The optimum conditions for 
the fermentation have been studied, and a semi-continuous method 
tor carrying on the process is described. [See. further, J. Soc. 
^"hem, Ind., 1919. October.] J. C. D. 
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For Enation of Acids by Moulds and Yeast. III. Fbiedrich 
Boas and Hans Leberle (Biochem, Zeitsch.^ 1919, 96, 170 — 178, 
Compare ibid., 1918, 90, 78; 92, 171). — When both ammonium 
sulphate and acetamide are present as sources of nitrogen for Asper- 
gillus niger growing in an artificial culture solution, only the 
ammonium sulphate is utilised, notwithstanding that acetamide 
would from some point of view appear a more suitable material for 
protein synthesis, particularly as its utilisation does not necessitate 
the liberation of a toxic substance, such as the sulphuric acid 
liberated in the utilisation of ammonium sulphate. From similar 
tests with glycine and acetamide, it would appear the glycine i? 
utilised, whereas the amide is almost untouched. Experiments in 
which the mould has a choice between ammonium sulphate and 
peptone show that preferential utilisation of the former source of 
nitrogen occurs. In fact, when A, niger is given the choice between 
two sources of nitrogen, one of which is an ammonium salt and a 
strong mineral acid, it utilises the ammonium salt alone, in spite 
of the fact that this leads to a rise of hydrogen-ion concentration 
•with all its deleterious consequences. 

Apparently the degree of dissociation of the ammonium salt i-’ 
an important factor. J. C. D. 

The Formation of Soluble Starch in Relationehip to 
Selective Nitrogen Metabolism. Frikdhich Boas {Ber. Bent 
hot. Ges., 1919, 37, 50 — 56).— It has been previously shown that 
soluble starch is formed from many carbohydrates "by Aspergillus niger 
when the hydrogen-ion concentration has attained a certain value. 
The author has based a method of studying selective nitrogen meta- 
bolism on this observation; thus, for instance, when in a sugar 
solution ammonium chloride is consumed in addition to amino-acids, 
the hydrogen-ion concentration rapidly increases in consequence oi 
the liberation of the greatly dissociated hydrochloric acid, So that 
favourable conditions are developed for the formation of soluble 
starch, which can readily be detected by the iodine test. The 
following groups have been studied: mixtures of ammonium salt« 
(ammonium chloride and ammonium phosphate or citrate) ; amino- 
acids and peptones in the presence of ammonium chloride; acio 
amides (carbamide) and ammonium chloride. The latter differ? 
from all the other sources of nitrogen which were investigated in 
that it is strongly dissociated. Experiments show that in mixtures 
of nitrogenous substances with varying degrees of dissociation, the 
magnitude of the latter determines the absorption into the cell. 
In comparison, the solubility of the substance in lipoids has but little 
influence. - The more strongly dissociated source of nitrogen is in- 
variably utilised even when powerfully poisonous products are 
thereby developed, and when other non-poisonous, lipoid -soluble and 
suitable sources of nitrogen are present. Absorption is not regu- 
lated by the mould, but occurs exclusively according to physico- 
chemical properties. From the biological point of view, the mould 
invariably utilises the worse source of nitrogen. H. W. 
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paPftUdl Formation oi Carbon Dioxide, Ammonia^ and 
Nitrate in Soil. P. L. Gainey {Soil Sci.j 1919, 7, 293—311).— 
In laboratory experiments, purified air was drawn in a downward 
(lirecfcioJi through a column of loam soil supported in a cylinder, 
and then through glass beads moistened with a solution of sodium 
hydroxide, and afterwards through glass beads moistened with 
dilute acid. Usually, six of these apparatus were connected in 
series. Estimations of the carbon dioxide and ammonia retained 
by the absorption vessels determined the amounts of these gases 
(riven off, and after each experimerft the top layer of soil was 
removed and examined for ammonia and nitrates. The carbon 
dioxide in the soil was not taken into consideration. One per cent, 
of cotton-^eed meal was added to the soil as a substance readily 
decoinpo8®<i by bacteria. Observations on variation in the moisture 
content of the soil showed that this factor had little effect on the 
carbon dioxide evolved provided the amount of water was above a 
minimum of 12 c.c, per 100 grams of soil. The maximum amount 
of carbon dioxide was produced during the second day. The pro- 
duction of ammonia ran parallel with that of carbon dioxide, except 
that the optimum minimum of moisture was rather higher. The 
accumulation of nitrates did not begin until the fifth day, and the 
amount increased regulaHy with a corresponding diminution in that 
of the ammonia. Variations in air supply had a marked effect on 
bacterial activity. Unless the current of air was continuous, there 
was a distinct diminution and delay in the changes produced. In 
the case of ammonia, there was a permanent diminution in amount; 
in the other two cases, the amount of carbon dioxide finally reached 
that produced in continuous aeration, whilst the amount of nitrate 
became inversely proportional to aeration. Experiments were made 
also with 1% of dried blood added to the soil. With this substance, 
the production of carbon dioxide was much diminished and that of 
ammonia relatively increased, probably due tn the higher nitrogen 
content of the blood over the cotton -seed meal and to the amount 
of readily oxidisable carbon being insufficient to supply energy for 
complete decomposition. J. H. J. 

Action of Capillary-active Substances on Plant Seeds. 

I. Traube and Hedwio Rosens tein (Biockem. Zeitsch., 1919, 95, 
85—100. Compare Traube and Marusawa, A., 1916, i, 106). — The 
influence of a large number of substances on the germination and 
growth of se^s has been investigated. Narcotics, such as chloro- 
form, ether, and urethane, produce a narcotic action which is in 
certain respects similar to the effect on the animal organism. Many 
iiuhstances, such as toluene, chlorobenzene, piperidine, pyridine, 
aniline, acetone, »#obutyl acetate, and i^oamyl alcohol are strongly 
toxic. Naphthalene and thymol vapour may hasten germination if 
the exposure is not too long, whilst m-cresol may in certain concen- 
trations beneficially influence the growth of barley. 

The higher fatty acids exert a marked stimulating action on the 
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rate of germination, whereas the lower fatty acids in low concentra- 
tiong are very poisonous. J. C. D. 

The Opposed Action, Antagonism, of BAanganese and 
Iron on the Growth of flTheat. W. E. XorriNGHAS and A. j. 
Beck (Plant World, 19, 359 — 370; from Ghem. Zentr., 1919. 
iii, 110). — Small quantities of manganese chloride are harmful to 
the root system and inhibit the positive action of ferric chloride, 
Both salts are poisonous at greater concentrations, at which the 
ferric chloride restricts the action of manganese chloride. Small 
quantities of manganese chloride induce more rapid growth of the 
plant, but the same antagonism is observed as with the root system. 
In the presence of sodium hydrogen carbonate, manganese chloride 
is disadvantageous to the roots and green parts even in small 
amounts, and distinctly poisonous at higher concentrations. Con- 
trary to previous observations, ferric chloride encourages the growth 
of terminal shoots, probably on account of the alkaline nature ot 
the nutrient solution. H. W. 

The Alkaloids in Plant Injury. 0. Tunmann {Biochem. 
Zeitsch,, 1919, 95, 164—169).— No accumulation of alkaloid wa? 
found to follow injury to the leaves of A7ropa belladonna, L., or 
Pilocarpus pennatifolius, Lem., whether caused by animals or by 
artificial methods. This is not in agreement with the work of 
Troegele {Diss., Wiirzburg, 1900). J. C. D. 

Nutritive Factors in Plant Tissues. II. The Distrihu 
tion of the Water-soluble Vitamine. Thomas B. Osborne and 

Lafayette B. Mendel (/. Biol. Ghem., 1919, 39, 29—34). — The 
water-soluble vitamine is present in the bulb of the onion, the root 
of the turnip, the leaves, stem, and roots of the beet, and the fruit 
of the tomato. A comparison of mature and immature plants of 
clover, lucerne, and timothy grass indicates that the immature 
plants are the richer sources of water-soluble B. The bearing of 
this observation on the food value of hay is discussed. J. C. D. 

Relation of Sulphates to Plant Growth and Composition. 

H. G. Miller {J. Agric. Pes., 1919, 17, 87— 102).— Pot experi- 
ments were made with three soils, one selected for its high content 
of sulphur, namely, 0183%, one because it had responded to free 
sulphur treatment, and one because it did not respond to any 
sulphur treatment. The plants grown were red clover, oats, and 
rape. The fertilisers used were calcium and sodium sulphates and 
free sulphur. The last was added with calcium carbonate to the 
soil at the time of sowing the seed ; the other two were added daily 
in the form of 0*02% solutions. A solution of sodium nitrate was 
added daily^n order to provide excess of nitrogen in every case. A 
similar set of experiments was made in which the soil was replaced 
by washed sand, to which was added a sterilised extract of the soil. 
The weight of the crops was noted, and the content of sulphur and 
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aitrogen astiiMted. It was found in every case that enhanced 
groirth took place as compared with the control tests, especially 
marked in the case of the oats and clover As fliiQ ^ 

growth took pli^e in the sand as well as Tlbe sot its rncLd't 
that t^ sulphate and free sulphur acted directly in the promotim 
of gro^h. In the case of clover, there was a marked iLrease in 

d f r those grown 

in sand, doubtless due to stimulation of the legume bacteria by the 

fertilisers add^, ^was evidenced by the increased root development 
and number of nodules in these cases. J H J 

Nitrogen and Other Compounds in Rain and Rnnw 

Jacob E. Trieschhann {Chem. News, 1919, 119 , 49).— A summary 
of the analyses of forty^ix samples of rain and snL col “It 
Cornell between October 1st, 1918, and June loth 1919 irnlver 
Xhe total precipitation corresponds with .56-3 cm. of Vlin® and 
contained 572 kilos, of chlorine (944 kilos of sodium okl ’ ’d \ 

i BB liW .1 „ SO., Ld 5 M 3 kiL 

hectare, phosphates only amounted to 0*0089 kilos ner 

hectare. O^y fifteen samples contained sufficient sulphate for 

'Trr ‘'tI. ^^>^owed the merest trace of 

sulpbate, The highest sulphate content was 0-‘?6‘^ nart opr 
million, the average for the period being 0'03 part per millim, 
five samples showed a trace of phosphate, but only four elm 
tamed sufficient for estimation. The highest content of phos- 
plate was 0 03 part per million, the average being 0-002 part 
per million The chlorine content averages 11-12 parts per 
million, and vanes between 6-10 and 25-70 parts per miluL 
The average of the total nitrogen was 1-046 parts^per mmion The 
tr^ ammonia is represented by 0 407. albuminoid ammonia 0-366 
mtrate 0 2o5, and nitrite 0-018 part per million. The total 
mtropn is fairly constant, and fortythree of the forty-six deter- 
minations he between 0-18-0-45 kilos, of nitrogen plr hectare 
The amount of nitrogen increased from 0-669 part, per million to 
1 134 parts per million from Februaiy to June, that an increased 
am^ut of nitrogen is supplied to the soil finring the growkg 

tT. F. S. 

Ammoaia-^g Capacity of Calcium Sulphate. Fieman 
E. Bme and Albert C. Workman {Soil Sci.. 1919 7 cg 3 _ 99 iC 
-It has been pbserved that the addition of calcium 'sulphate to 
Sr ammonia. To test the nature of 

ii rtrr *V 'aboratory experiments were 

mried out in which the manure was replaced bv paper pulp 

- -olution of ammonium carbonate was poured over the uulo 
pvmg a water content of 75^A The bottle was kept at different 
emperatures from 20° to 80^. A current of art freed frlm 

bottle, and then through absor,>tioM vessels containing standard 
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acid. Observations were continued over ninetj-five days, air being 
drawn through about daily for ten minutes at a time. The 
nitrogen loss without calcium sulphate was 5*6225 grams, and with 
calcium sulphate 1‘1419 grams. More nitrogen was lost at the 
higher temperatures, and the proportion held back by the calcium 
sulphate was less at those temperatures. Under the conditions of 
the experiment, the chemical reaction was probably that of a simple 
double decomposition. [See also J, Soc. Ckem. Ind,y 1919, 731a 1 

J. H. J.‘^ 

Electrical Conductivity as a Measure of the Content of 
Electrolytes of Vegetable Saps. Dorothy Hatnks { Biochem . J , 
1919, 13, 111—123). — The causes of the low values obtained iu 
conductivity measurements in fruit juices containing considerable 
quantities of organic acids are submitted to examination. These 
low figures are due to two principal causes, first, the action of non- 
electrolyte (compare Arrhenius, A., 1892, 1038), and secondly, the 
mutual action of salts and acids in repressing dissociation. The 
conclusions of Dixon and Atkins (A., 1913, i, 1422) drawn 
from a comparison between the juice from plant organs 
when pressed without previous treatment and the juice of the 
same organs when treated by exposure to liquid air before press- 
ing are criticised. It is suggested that there is very little evidence 
for the marked differences which they assume to exist in the pro- 
portional composition of the two kinds of sap. It is further sug- 
gested that these experiments afford no evidence that the proto- 
plasm of the cells of tissue under pressure is permeable to electro- 
lytes to any considerable e.\tent. A formula is advanced by means 
of which, in certain cases, conductivity measurements may be 
reduced to standard conditions. J, C. D. 

Examination of the Bark of Croton gnbouga. Isolation 
of 4-Hydroxyhygric Acid. John Augustus Goodson and Hubert 
William Bentley Cleweh (T., 1919, 115, 923—933). 

Action of Fluorides on Vegetation. B. Field Trials. 

Ahmand Gautier and P. Clausmann (Compt. rtnd.y 1919, 169, 
llo — 122). — As the result of field trials, using amorphous calcium 
fluoride as the source of fluorine, the authors find that this element 
increases the crop yield in certain species of plants. The calcium 
fluoride was applied at the rate of 55*8 grams per sq. metre to a 
poor, sandy soil. Increased crop yields varying from 5‘2 to 58'7% 
were obtained with wheat, oats, carrots, potatoes, peas, beans, and 
poppies, whilst beet, kidney beans, and cabbage gave either no 
increase or a decrease. In the case of potatoes, there was no 
marked increase in the yield in the year of application of the 
calcium ^uoride, but a very decided increase (58*7%) in the next 
year. Most of the other crops showed little, if any, residual effect 
in the second year. W. G- 
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Index of Refraction and Molecular Refraction of Aqueous 

, 191 a, 75, 463 479)._Measurement3 were made by the method of 
iBimmum deviation on a good spectrometer. The temperature was 
!not constant, but was kept sufficiently near 24^ 

...d, ...hi, 

T, are the weights, n, n ii, the refractive indices, and d d d 
the densities, r^pectively, of the mixture and of the two com 
ponents^ (7 is the coefficient of contraction, and equals (d-d,)ld, 
,n which do 13 the density the mixture would have if no cLtra^Ln 
tooh place on mixing and a is a constant derived from the empiri- 
cal relation {d 1) - (n -!)„]/ (n_ li Iq which 

|(«_1)„ IS the value ,i-l would have if no contraction took place^ 
,lius gave resiuts consistent with experimental data and indi- 
tated that methods o calculation based on the hypothesis that the 
, of mixtures 13 additive are not accurate. The molecular fraction 
k water (ga) and nicotine (qi,) was calculated by the method of 

fechulze Sa + ; g „ = ( p ^/ m „),[( p ,/ m ,) + (1 _ ^ 

+ the experimental molecular re- 

fraction calculated from the rule of mixtures, according to the 
tolezalek-Schuke theory, shows that the water and nicotine form 
plutioas without dissociation phenomena. 

i Chemical Abstracts. 

.Optical Activity. I. Temperature-rotation Curves 
■"j at Low Temperatures. T. S. P.ittehson 

tod K, L. Moudgill (Proc. Rot/. Soc. Edin., 1919 39 18—34) 

aotation-temperature curves have beeu produced from measure- 
ments of the rotation of ethyl (f-tartrate and isobutyl dibenzoyl-<i- 
lartrate dissolved in emnamaldehyde and ethylene dibromida 
respectively at a senes of temperatures from 0 — 181^ in the first- 
lamed solvent and ITwO and 397° in the last-named solvent A 

Tffiof previously published results 

,T 1908, 93 1844; 1912, 101, 3i8; 1913, 103, 152; 1916, 109, 
14a) shows that a general temperature-rotation curve may be pro- 
bced for all tartrates. J F S 

Compare A., 1913, ii, 8I0).-A theoretical 
aper m which an attempt is made to calculate the value of the 
•un for silver to an accuracy of 1 per 100.000. In general, it is 

far%ilver S = 

hp -1 iO'OOiO. If tlie atomic weights in terms of 

e silver value are deterndned from the ouii, the values are inde- 
r/f. "n 1 ^ provided it can be taken as the 

°r all elements. They should be calculated, therefore, either 

I'OI. cxvi. ii. 



ii. 378 


ABSTRACTS OF CHEMICAL PAPERS. 


with iV = 109675 if in E.A. or 109678‘6 if in I. A. and the value 
//==361-7837±0-0038 used. J. P. S. 

Series Spectra according to the Bohr Atom Model. 

Franz Tank {Ann, Physik^ 1919, [iv], 59, 293 — 331). — A. mathe. 
matical paper in which relationships of the series spectra are 
deduced on the basis of Bohr s conception of the atom. These 
relationships are examined in connexion with the series spectra o{ 
hydrogen, helium, parheliuin, and lithium. J, P. S. 

Principle of Choice and the Displacement Law for Series 
Spectra. W. Kossel and A. SoMMERFELD(7?er. Dent, physikai Ge,v, 
1919, 21, 240 — 259). — A theoretical paper in which the co-ordina* 
tion of spectrum lines into series on the basis of the quantum theory 
is discussed. It is shown that the series of doublets of the alkaline 
earths are spark spectra; their character as a system of doublets 
explains itself from the doublet character of the arc spectrum of 
the alkalis. A simple numerical relationship exists between the 
spark spectrum of the alkaline earths and the arc spectrum of the 
next preceding alkali metal. J. F. S. 

Effect of an Electric Field on the Pressure Displacement 
and the Broadening of Series Lines. M. Ritter (iinn. 
Physik, 1919, [iv], 59, 170 — 184). — The effect of an electric field 
of approximately 26,000 volt/cm. on the series lines of zinc, mer- 
cury, lithium, and calcium is to cause the pressure displacement 
and the uusymmetrical broadening to increase along a series with 
increasing member number, and also with decreasing wave-length. 
The sign of the displacement by an electric field is always the same 
as the sign of the displacement by increase of pressure aud the sign 
of the fli.-syiuinetry. These results confirm experimentally Stark’s 
hypothesis that the pressure displacement and the unsyni metrical 
broadening is brought about by an intra -molecular electric field. 

J. F. S. 

Structure of the Band Spectra of Burning Hydrocarbons. 

T. Heurlinger and E. Hulthi^n (Zeif^rh, Photochew, 1919, 
18, 241 — 248). — The band spectrum of an acetylene flame has been 
photographed in the fir.'t three orders by means of a concave grat- 
ing 6' 4 m. diameter ruled 400 lines per cm. The bauds in 
general can be represented }>y three whole numbers, w, n, p, and 
a second class of bands in which the p, values correspond with a 
system of six series, P,, Qi, and Pi {i = lj 2). The lines of these six 
series are given in the pa|>er and the relationships between them 
worked out. J- F. S. 

Effect of an Electric Field on the Spectrum Lines of Argon. 

Toshio Tak amine and Noboru Kokubu (Mfm. Coll. Sci. Kyoto, 
1919, 3,'281— 285).— The Stark effect on the argon spectnim lines 
has been examined, using a field of 170,000 volt /cm., by Lo Surdos 
method. The lines x.\ 4933-5, 4510*9, 4335-4, 4333-7, 4300*2, 
4272*3, 4259-5, 4*200*8, 4198*4, 4191*0, 4182*0, 4164*4, 41o8*7, 
41S3*0, 4132 0, 4046'0 A. are all slightly displaced toward the red. 
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PracticaUy all the lines affected by an electric field belong to the 
,ed the so-called arc lines seem to be more 

easily affwted than the spark lines. This is in keeping with the 
results obtain^ m the case of helium, calcium, and magnesium 
The mercury hue A 4339 A was found to be displaced about 0 7 a! 
for the j^omponent and 0-5 A. for the ^-component toward the 
red end in a held of 53,000 volt/cni. ^ j y 

^ect of ^ Electric Field on the Spectrum Lines of 
Helium. III. Toshio Iakamine and Noboku Kokubii IMom 
Coll, Sci. Kyoto, 131^, 3, 275 — 280. Compare A. 191 g H 253 i —1 
The effect of an electric field on the spectrum lines of ’helium has 
been continued with the lines 4009, 3889 38R8 •j.isa 

3188, and 2945 A.; th^e lines are exaiiu led for the Lt t^’e 
lines AA 4438, 4121, and 3965 A., which have prevkiu^v been 
staU to be slightly displaced by an electric field, are found to be 
resolved into a number of comiroiients all of which are dispkc^ 
,n the same dnec ion_ A striking similarity is noted betwee^n 
Stark effect on the helium lines AA 4388 and 4U >6 A and the 
Hy line in the act that the central hue in the s-complnt is toe 
strongest of all the components, and it is displaced toward the 
red as the field strength is increased. In the present work an 
echelon grating was used for examining the Stark effect, and the 
advantages of this arrangement are discu.ssed The faint Hn» 
accompanymg AA 5876 and 4472 A. has been examined in ^ way 
Numerous diagrams and photographs are appended to the paiier. 

J F 

Heroin* Tl On the Spectrum Lines 'of 

Hydrogen. II. losino Iakau.nk and Aoboku Kokubu (ilefn. 

toll. Set. Ayoio, 1313, 3, „il — 2 ( 3 , Compare A. 1917 ji anil 

Ex^riments previously described have lieen repe.ated ’wito slight 
modifications; a tantalum cathode was used instead of an alumin- 
ium cue, and the pressure in the tube was further reduced, so that 
it was possible to obtain a lield strength of 15U,000 volt/cm. It is 

''''® porp'endicular component of H 
B shifted about -f 1 A. at a field of 130,000 volts/om In the case 
of tte H line SIX p-compoiieiits and three .<-oomponenta were ob- 
Tl?® Stark (.4nn. Phys.. 

6 nIL A the authors 

have noted a further eleven lines in the region below A 4000 A 
which are affected by an electric field. ' j. y g 

ElKc'^Pto]d'’“r and Nitrogen in an Intense 

md l ^ ''-fliln lip to 16-5 X 10< volt/^. 

ifmtrwflT® result observed with the lines AA 4100 and 4110 A. 
lotorto T r't^^me Of tlie lines heloiigiiig to the first and 
Tr f Ex^ptuig a few am- 

'f these ““ount of displacement or of sepamtion of each 

lines IS nearly eqiml respectively in both tlie parallel and 

16—2 
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perpendicular components. The behaviour of the lines of the 
second subordinate triplet series of oxygen in the electric field is 
similar to that of the lines ' belonging to the second subordinate 
series of helium and parhelium. The effect on the spectrum lines 
of the first subordinate triplet series of oxygen is larger than that 
on the second subordinate triplet series. Each of the lines 
\\ 5 329 ‘5 and 49GS'5 A. of the first subordinate triplet series has 
two isolated components respectively in its immediate violet side. 
The isolation of the said components becomes smaller as the term 
number of the series increases- This is exactly similar to that of 
the isolated components of helium and parhelium. Diagrams and 
photographs of the resolved lines are appended to the paper. 

J. F, S. 

Lithium Spectrum in an Electric Field. UsAuuno Yosbida 
{Mem. Coll. Sci. Kyoto, 1918, 3, 161— 171).— The effect of an elec- 
tric field of 30,000 volt/ cm. on the lithium lines A\ 6103' 8, 4602*4, 
4132*4, and 4148*2 has been determined by Lo Surdo’s method. 
The line A BIOS'S is unaffected by the field employed. In the case 
of the line A 4602 two vertical and two parallel components only 
were observed; the central component observed by Stark did not 
appear. The separation of the parallel components is somewhat 
greater than that of the perpendicular components. The intensity 
of the violet component is less than that of the red component. 
The line A 4132 is separated into three components, the displace- 
ment of the parallel components being somewhat smaller than those 
of the perpendicular components. The helium lines have been 
compared with the lithium lines under the same conditions of treat 
ment. The peculiarity of the lines A\ 4602 and 4 148' 2 in the arc 
has been explained as due to the effect of an electric field on these 
lines. Photographs of the separated lines are appended to the 
paper. 

Effect of an Electric Field on the Spectrum Lines of 
Calcium and Magnesium. Toshio Tak amine and Noboru 
Kokubu {Mem. Coll. Sci. Kyoto, 1918, 3, 173— 181).— Making use 
of Lo Surdo’s method, the effect of an electric field on the calcium 
and magnesium lines has been investigated. Quantitative measure- 
ments have been made with the calcium lines AA 4685, 4356, 4099, 
4095, 4093, 3645, and 3631 A. and with the magnesium lines 
AA 4352, 3097, and 3093 A. The maximum electric field employed 
was 90,000 volt/ cm. The above-mentioned lines and others 
between AA 5042 and 3624 A. which were not measured were all 
displaced in one direction or the other in the electric field. In 
general, the lines belonging to the same series were affected in 
nearly the same way, and, further, each line constitutinjg a triplet 
was affected in the same way. The latter is Avell shown in the case 
of the lines AA 4099, 4095, and 4093 A. belonging to the nanow 
triplet series. The magnesium triplet AA 3838, 3833, and 3830 A. 
seems to be an exceptional case, but as the lines are only very 
slightly affected, further experiments, using a larger dispersion, are 
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needed for confinnation. Photographs of the displaced lines are 
appended to the paper. 

The Arc Spectrum of Dysprosium. Josep IMaria Edkr 
Ahad. Wien, 1918, II A, 127, 1100 — 1228; 
from Chem. Zentr., 1919, i, 914. Compare A., 1918, ii, 181).— It 
appears possible on spectroscopic evidence that an unknown ele- 
ment, closely related to terbium, is present in the terbium-dyspros- 
ium fractions, the spectrum of which is mixed with that of the 
actual terbium and dysprosium. To obtain further insight into this 
probability, the author has examined the arc spectrum of pure 
dysprosium over its whole length. The specimen used was supplied 
by Auer von Welsbach. The sulphate was converted into the 
chloride since the latter salts of the rare earths give more powerful 
arc spectra with less prominence of carbon bands than do the 
oxides or sulphates. The colour of the arc flame was pale green, 
but not nearly so intense as with cassiopeium and aldebaranium. 
The wave-length table given by the author contains 4385 lines, 
including many new^ ones in the red, yellow, and extreme ultra- 
violet regions. ICo definite evidence of fission of dysprosium is 
obtained, so that it may be regarded as a well-defined element 
which can be isolated in the pure condition by various processes 
of separation, and^ through the spectrum of which further informa- 
tion may be obtained with respect to the yet uncertain terbium. 
The lines of the dysprosium arc spectrum are generally sharp, and 
only broaden slightly after protracted illumination; in addition, a 
more or less w^ell-defined band spectrum is shown in the visible 
portion. The first of these bands has its main ed?e at 5693 A.U. 
The second, broadened band has its bnsrhtest edee at 5404; the 
main edge of the third, well-defined band lies at 5263. Contrary- to 
the views of Eberhard, the lines of dysprosium are not generally 
present in the spectrum of the sun. in wliich the presence of this 
element cannot be detected. H, 

Is the Absorption [of Lig:ht] (Vierordt) a Characteristic 
Valne^ Independent of the Apparatus (Spectrophotometer) 

Employed? Paul H.vri {Biochnn. Zeitsch.. 1919, 95, 266 27D 

-The values are characteristic, and are not influenced by the type 
)f apparatus, provided the construction and calibration of the 
nstrument are satisfactory . J C D 

Absorption Spectra of Aqueous Solutions of Colourless 
ttetallic Complex Salts. Yu.m Simb.^ta, Kcrazo Fukagawa, and 
fcN Asado (J. Toh/oChevi. Soc., 1919. 40, 311— 338).— The fol- 
owing solutions were used: [rt(NH3)^]Cl2; [Ag(KH3).3]Cl : 

WH,,);]SO,; [Ag(NH,)„]N03; f Ici : 



ii. 382 


ABSTRACTS OF CHEMICAL PAPERS. 


[Sn(NH3)JCI,; [Cd(NH3),]a,; [cd(cO<^^”)Jci„ 

[Al(NHs)„]Cl3; rFe(CN)!:]K,; rCo(CN)„]ks ; [Co(CN) JA?, . 

CuCN,2KCN,KSCN,iHoO; 

3AgCN,2KCN,NaCN ; AgCN,KCN ; 2Hg(CNUMg(SCN) • 
2Hg(CN)o,Ba{SCN).; Hg(CN).,AgX03,2HoO; 

Hg(CN).,KoS.O,.HoO; 

2Hg(CN)o,3CuCK-,KeN,KSCN-' ; 2H>{CN)o.KOH,H.O ; 

H^(CN).-.,KSCN,2KCN iHoO ; 

3Rg(CN)2,[Fe(CN),lK,,H,0; ng(CN)o,Hgb. "The results are given 
in sixteen curves; the logarithms of the thickness of the layers are 
plotted against wave-lengths at the limits of absorption. Aqueous 
solutions of colourless metallic complex salts absorb the light more 
than those of their simple metallic salts, showing that the forma- 
tion oft the complex ions is responsible for the phenomenon. Ip 
general, ammonia comnlexes are more strongly absorbent than 
cyanogen complexes. The absorbing: power of complex silver salts 
is no greater than that of simple silver salt-s, probably due to the 
fact that Ag* of the simple salts already exists as a complex form 
of Ag./' (compare M, Tranhc. A.. 1886, 661). Cadmium amj 
aluminium complexes are equally as transparent as their corre- 


sponding simple salts, as far a*? the ultra -violet zoim is concerned 
(their nlates were sensitive to only A — 2000) ; a hypothesis is given 
for this peculiaritv. All complex salts (except those containing 
cobalt) give only eiH absorntioP'^, but not absorption bands; occur- 
rence of the selective ab'^orption denerids on the chpract eristic 
of metals in the complex. Tliose complexes containing SON group? 
prodnce splective absorptions, regardlc'^s nf the kind of metals thcv 
contain. In complexes having similar structures, the metals which 
have greater atomic volumes posse'^s less absorptive |x)wer than 
those having smaller atomic volumes. In complexes containing the 
same metals, even if their structures mav be unkiiown. it is true 
that the more cnmnono^it'? the salt has and the more oomple.x it is, 
the stronger will h^e the power of absorption. 

Chemical Abstracts. 


Ultraviolet Absorption of Pyridine , « Picoline, /3’Picoline, 
and Piperidine. Kknst ITkurmavn (Zeitsch. wists. Pkotochm. 
1919, 18, 253 — 278). — The absorption spectra of pyridine, a^pico- 
line, i5-picoline, and piperidine have been measured in the region 
\A 2696—3017 for l)otli vapour and alcoholic solutions. For the 
vapours of pyridine, a-picoline. and piperidine previous measure- 
ments were repeated ; in the case of ^-picoline the ultra-violet 
absorption is represented by three broad bands. Series, similar to 
those observed for benzene derivatives, are evolved. In the a-pico- 
line spectruiTv a series of similar structure to one of the pyridine 
series is observed. In the case of piperidine a structure is observed 
which is similar to that ol>served for benzene and is characterised 
by the appearance of series which may be resolved into typical 
groups. The spectra obtained from capillary layers of the liquids 
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and from alcoholic solutions (1 gram-mol. in 20, 100, and 500 c.c. 
of alcohol) are made up of ill-defined bands. 


Influence of Different Substances on the Absorption of 
Light by Thin Tungsten Layers, L. Hamburger, G. Holst 
0 . Lely, and E. Oostkrhuis (/Voc. K. Akod, WetenscK Amster- 
dam, 1919, 21, 1078— 1088).— The present j>aper describes experi- 
jneuts designed to increase the life of tungsten lamps by removal of 
the tungsten layer produced on the walls of the lamp as it bums. 
Two classes of substances come under consideration: (i) gases which 
form less coloured compounds with the tungsten sublimate, and 
materials which produce these gases; (ii) substances which de- 
colorise the tungsten layer in some way which is probably not 
chemical. The first group of substances include.s chlorine and sub- 
stances, such as K3TIC1^, which evolve chlorine on heating. This 
class of substance is reviewed. Experimental work with the second 
group of substances is described. The light absorption of the 
tungsten sublima^ is decreased when previous to burning the fila- 
ment is coated with a layer of sodium chloride, sodium phosphate, 
potassium cyanide, stxlium oxide, sodium fluoride, or calciurn 
fluoride. On passing the current through the lamp these sub- 
stances sublime and are condensed in a non-crystalline condition 
oil the wall of the lamp, and have the effect of mcreasinc^ the life 
of the lamp. ^ The action of these substances is not understood, but 
a discussion is entered into in the pa|>er on the subject. If the 
deposit is ren^red crystalline by the admission of moist air it loses 
its efficacy. The life of a lamp using sodium chloride is increased 
2 6 times, and of one using calcium fluoride 3*3 times. J. F. S. 


A New Photographic Phenomenon. Donald Xeil McArthur 
and Alfred Walter Stewart (T., 1919, 115, 973—974). 

The Secondary Radiation Produced bya-Rays. B. Br\Nu 
(Le liadium^ 1919, 11, 230—234. Compare A., 1913, ii, 371).— 
By means of an apjiaiatu.'^ dc-^cnbed, the e.xi^tence of an lonisintr 
radiation (5-rays), produce<l by impact of a-rays on glass and metal 
surface.s, has been clearly put in evidence and the characteristics 
o: the radiation studied. a-Rays from a polonium surface strike a 
plate, and the ionisation at various gas pressures jiroduced by 
secondary radiation from the plate is measured in an ionisation 
chamber below, tlie upper surface of which is of wire gauze. The 
ions produced by the a-rays are ]irevented from reaching the ionisa- 
tion chamber by a suitable electric field. The secondary radiation 
coiirisb of (1) a small j>art of the a-rays reflected, (2) a secondary 
radiation of the 3'ty]ie, ot velocity 3x10® cm. b^ec., which corre- 
sponds with a generating potential of 2100 volts ; (3> an electronic 
radiation of feefile velocity (5 -rays), completelv absorbed by 0'5 p 
of aluminium, and ionising the air over a verv limited ’ range, 
riven by pc = 110, where /> is tlie ]iressure and n is the range, both 
m mm. The numWr of electrons in (3) is alxiiit forty times the 
numher of (2) and about ten times the nuniWr of reflated a- par- 
ticles. It does not differ greatly with the character of the surface 
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struck by a-rajs, whether it be of glass or of various metaJs. 
ably these electrons are all emitted with the same velocity, corre* 
spending with about 20 volts, but suffer partial absorption in ^ 
very thin film of the generating surface before escaping, so that 
their actual velocity varies from that corresponding with from 0 to 
20 volts. F. S. 

The Question of the Existence of Isotopes with the same 
Atomic Weight. The End Products oi the Thorium Dis. 
integration Series. Stkfan Meykr {Monafsh., 1919, 40, 1—1 4’j 
— The radiation from a specimen of lead, separated by Soddy frein 
Ceylon thorite of atomic weight 207‘77, has been examined to test 
the view whether one of the two isotopes of lead of the same atomic 
weight, produced as the ultimate products by the branching of the 
disintegration series, undergoes further change with emission of 
radiation as yet undetected. The a-radiation from the lead was 
found exactly to correspond in intensity with what is to be expected 
from the polonium regenerated froin radium- 71, which is necessarily 
present in this lead, being derived from the small amount clif 
uranium in the original mineral. From a solution of the chloride 
in water, the polonium was separated by electrolysis on a gold 
cathode, using a platinum anode, and the range and character of 
its o-rays were found to be identical with those of a preparation 
similarly separated from Joachimsthal pitchblende. The dis- 
crepancy between the atomic weight of this lead, 207-77, and what 
it should be, 208*0, if both end-products are stabl|, must be e.\- 
plained otherwise than by supposing one of the products to be 
unstable. There must be of common lead present to account 
for the difference, or Lawson's hvpnthe.sis {Sitzuu(f.<her, K, 

TFw. iVien, 1917, 126, 723) that there may bo a gradual replace- 
ment of thorium bv uranium in thnriuin minerals in the earth 
may be the explanation. There is aLo no evidence a? to what 
becomes of the product, supposed tn be unstable, derived from the 
composition of thorium minerals. It is known not to change into 
mercury or bismuth, and the exirienoe of anv large quantity of 
an isotope of polonium in thorium minerals is also excluded bv the 
evidence. As regards thallium. Exner and TTaschek have fojmd 
considerable quantities bv the spectro'^copp in Cornish pitchblende, 
but Hoernes. in a careful anaK'sis of I kilogram of thorium rich, 
but uranium-poor, monazite could not detect thallium, so that it is 
probable that its presence in uranium and thorium mineralc is 
accidental, not genetic. A review of the whole of the cases where 
two isotopes of the same atomic weight are supposed to occur bv 
branching of the series leads to the conclusion that there is no 
certain instanVe of this known, and that both the end-products of 
thorium ace stable forms of lead of the enme atomic weight, and 
therefore indistinguishable from one another. F. S. 

Is th© Electrical Conductivity of the Elements Conditioned 

1010 lift**®® Isotopes? F. H. (ChpM. News, 

1919, 119. 62—64. Compare this vol., ii, 313), —When the 
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powin^ percentages previously given (loc. cit,) are plotted against 
f^jje resistivities ot a number of metals, a straight line curve is 
obtained, which implies that there is a foundation for the theory 
of whole-number isotopes as applied to ordinary elements 
Cadmium constitutes the only exception to this rule, but this may 
te attributed' to the unconiirmed peculiarity in the temperature- 
resistance curve of this element. The theory of conduction is of 
interest in connexion with the above-mentioned relationship 
Thus, if a small-mass nucleus is so dose to a large-mass nucleus 
that the electronic orbits combine to form a figure of eight, the 
electrons tending to leave the former to pass round the latter 
owing to the greater attraction of the larger mass, then overload- 
ing the circuit electrically at any point might give rise to a pro- 
gressive flow of electrons from atom to atom. On cooling the 
metal, a point might be reached when further cooling would not 
improve the contiguity of the orbits, so that perfect conductivity 
of electricity withoiit any oscillation or vibration of the atoms 
niiglit take place at a temperature just above absolute zero. 


Behaviour of Non-aqueous Solutions of Salts. A Thiel 

iZtlUcL EUkirochem., 1919. 25, 214).— Polemical against Beutner 
;(this vol., li, 263), in which the author maintains that the reasons 
ladvanced to explain the electrical conductivity of salts in non- 
:aqueou? solvents do not clear up the difficulty, and are not justified 
Gil the data puteforward. ' J. F S 

Activities of the Ions of Strong Electrolytes. Duxcax A 
MacInnes (-/. Amer. Chem. Soc., 1919, 41, 1086— 1092)*— A 
theoretical paper in which it is shown that, since the prod'^ua of 
the transport number of the chloride ion and the equivalent con- 
ductivity is a constant at a given concentration and temperature 
for the chlorides of the alkali metals and hydrogen it may be 
aisamecl that the activity of the chloride ion in these’ solutions is 
also independent of the nature of the positive univalent ion. On 
this basij, the activity coedicient^ ot both ions of hvdrochloric acid 
have been calculated for^ concentrations between 0-001665 A and 
01003. The potential of the normal hydrogen electrode against 
the normal calomel electrode ha> also been calculated, and the value 
I -O' 2828 volt obtained. J F S 

Generation of Eiectricity by Atomising Liguids. (Ballo- 

Bleetncity). IV. -C. Cuhisti-ansen i.lun, i9l9, [ivl 59 

19:^—100. Compare A., 1910, -■ ‘ ■ ’ * 


- -1 -'•» 75). — A cantiuuation ot previ- 

ously published work undertaken with the object of ascertaining 
whether isomendes produce the same electric effect when projected 
igiwst an electrode in a finely atomised stream. The e.vperimenU 
lio>v that r/ tartaric acid, /-tartaric acid, .'-tarteric acid, and 
aceraic acd .n .V/lO-soi.ition produce e.-caetty the same effect, 

OMnd’ Tvi '‘aloe to that of the in- 

6 me acids. When the above-mentioned acids are mixed with 

16 * 
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alcohol or 2J-sodium chloride, the eflect is much greater m each 
case; in the case of the alcohol mixtures, the value is the same for 
each acid, but with the sodium chloride mixtures the values vary 
slightly. Propionic acid produces a much greater effect than 
either of the monochloro-substitution products. Propionic acid 
and a-chloropropionic acid produce a positive effect, whilst /S-chloro- 
propionic acid produces a negative effect. The ^-compound does 
not change its effect on keeping, but the a-compound has a 
decreased effect on keeping. )3-Hydroxybutyric acid in iV/2-solu. 
tion has a much larger effect than a-hydroxybutyric acid. Sub- 
stitution of bromine has a different effect than substitution of 
chlorine on the baUo*electric effect of organic substances. This 
fact is shown by experiments with bromal hydrate, chloral hydrate, 
monochloroacetic acid, and monobromoacetic acid. J. p. s_ 

Generation of Electricity by Atomising Liquids (Ballo- 
electricity). V. C. Christiaxsen Physik, 1919, [iv], 59^ 

280 — 292. Compare preceding abstract). — An instrument (ballo- 
meter) is described whereby the charge on particles of a liquid 
atomised in air, the charge on the air, and the amount of elec- 
tricity which has escaped from the particles which have been in 
contact may be measured. J. P. S. 

The Electrolytic Potential of Copper in the Presence 
of Various Electrolytes. P. Benvencti {Atti R. 1st. Veneio Sci, 
1916, 75, 1317—1329). — This work was started with the idea of 
producing an electrolytic deposit of an alloy of copper and man-: 
ganese, but this was afterwards given up as impossible, and the 
measurements of the potential of copper in the presence of various 
electrolytes were systematically continued on account of the in- 
formation thus obtained in regard to the greater or less stability 
of the complexes produced in this way, and because the data 
obtained could be utilised in further investigations. The method 
consisted in connecting the copper electrode, and the electrolyte 
in which it was immersed, with a normal calomel electrode, and in 
measuring the E.M.F. of the resulting cell by PoggendorlT^s com 
pensation method. Measurements were made at 15*^- The salt 
of copper was the sulphate. The copper electrode was immersed 
in this solution with varying quantities of other electrolytes. The 
results show that, by the addition of these other substances, the 
potential of the copjjer increases in the electropositive direction in 
proportion to the formation of complex ions. In proportion to 
the increased stability of the complex ions formed, the electrolytes 
studied arranged themselves in the following order: sodiuni 
formate, senium acetate, ammonium tartrate, hydrochloric acid, 
potassium bromide, sodium thiosulphate, and potassium cyanide. 
The author believes that a more extensive study of these pheno- 
mena will reveal interesting relations between the nature of electro- ^ 
lyt^ co-existing in one solution and the stability of the complexes^ 
which are formed. rHEMiCAi- Abstracts 
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Phenomenon of Efectrical Supertenaion it ^ .. 

ifroc. K Akad Wetensch. Amsterdam, 1919, ' 21 ^ IlOe’ 111^ 
Compare vol., h, 8, 91).-A theoretical paper ’in wLh th 
joaditions of the supertension of hydrogen generLd whin m 
30 tou water are considered on theLsif of the phase ' 

J. F. S. 

Electrolytic Reduction of Arsenic and a -j 

arsenic Trihydride at Cathode^of mCeT M±,*“ 

CrowiG Bamberg (kynds. l/niv. Arssir^ N F Abt ^ 

14, No 21 1^7; from Ckem. Zenir], 1919 t ?’ 

_A historical resume of the literature is given 'and fR 
,uaBtitativ6 methods are critically discussed The latt^e^ 
Lsatisfactory. The discrepancies" betweef the data of vlrious 
inthors are due partly to deficient technique and partly to the 
oespectedly great influence of the nature of the surface of th! 

,We. Certain new types of electrolytic apparatus ‘re 

nhTarm "“‘"ble for the type and location of 

;he diaphragm. The errors due to the diffusion of com- 
mands of arsenic and to the wandering of the ar.enat. • 7 

k..* yj., .a , 1 „ .V',r." 7, : 

nataal of the diaphragm, have bee,, investigated. It is foui^ 
ia the wandermg of the ions is a considerably more import!, t 
.ctor than IS diffusion and is so important that the quan itative 
*hon of arsenic acid to ar.«enic trihy.lride can only be effected 
.1 cath^e.s at which the, ,mocess occurs very rapidly. Arsenic 
n ydnde is estimated by absorptioi, in standard mdine solution 
rt estimation of excess of the latter with standard arseniius 

Cathodes of the following metals have been used; merctirv 
copper, silver, lead, iron, tin. earlmiuni. nickel, and platii, 

1 results are given a senes of tables, from which it appears 
lit the nature of the cathodic surface has a vreat infl„»i 
^reduction of arsenic acid to arsenic trihvdrid!. The prLe"ss 
uerilly takes place far more rapidly at spongy than at ndished 
riaces. The nature of the surface 'appears to be less important 
ttiec&se of arseiiious acid, and in -mv r-' ^ r i j 

»otles, effective than ti.e s,,o„gv 
Merent sene?; are oblained for' ar^pnio * 

3 S "r'-i" '« «»«.» .e- 

nietal«; piva although certain 

’fable amounts of • tmsmtaide for the reduction of con- 

“W as r;d,;',:Tr"; i, not hydro- 

P y aa It I! formed; n solid phase of arsenic or 

Ifi* o 
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arsenic amalgain is thus foi'med which is hnly very slowly trans- 
formed into arsenic trihydride. 

The practical value of the methods is demonstrated by a series 
of analyses. Estimation of arsenic acid, in amounts containing 
as much as 50 mg. of arsenic, can be readily effected at mercury 
cathodes with an error of ±0-1%. Cathodes of lead, silver, or tin 
are most useful in the estimation of arsenious acid. The sup- 
posed superiority of lead for this purpose is not confirmed, and 
polished tin appears to be the best material. The same accuracy 
as in the estimation of arsenic acid at mercury cathodes cannot 
however, be attained; with increasing quantities of arsenic, the 
losses become greater, and reach as much as 0‘25% with 20 mg. 
of arsenic. H. W 

Removal 6f Residual Gases, especially from the Electric 
Glow Lamp. L. Hamburger {Proc,K. Akad. Wetmsch. Amstmlmn 
1919, 21, 1062 — 1077). — By determination of the changes in gas 
pressure and by spectroscopic observations, it is shown that with 
the aid of electric discharges phosphorus vapour can be made to 
react rapidly with all gases except the inert gases. The action 
observed in the glow-lamp with phosphorus can also be observed 
with silicates. At high temperatures, silicates undergo fractional 
distillation. When tungsten and silicates are in contact at a high 
temperature, a reaction takes place between them by which an 
alkali metal is liberated. By means of this, as in the case of 
phosphorus, the residual gases can be removed from glow-lamps 
with the aid of electric discharges. The reaction between tungsten 
and glass makes possible the use of this metal for '‘leading-in” 
wires. When rapidly cooled, the vaporised silicate has properties 
different from those of the normal glass, since it is in a supercooled 
condition, and this condensate can decrease the blackening of the 
wall of the lamp produced by the vaporised tungsten. If, instead 
of coating the filament with a silicate, an aluminate, calcium phos- 
phate, magnesium oxide, or silica is substituted, a similar reaction 
occurs. ^ In the case of silica, it is to be assumed that a trace of 
free silicon is formed ; only quantities of the order O'OOl mg. of 
silicon show a detectable activity. J, F. S. 

Specific Heat of Argon and Several Polyatomic Gases. 

Wilhelm Heuse {Ann, Physik^ 1919, [iv], 69, 86 — 94). — Making 
use of the method previously employed (A., 1912, ii, 19; 1913, 
ii, 183), the author has determined the specific heat of argon, 
carbon dioxide, nitrous oxide, nitric oxide, methane, acetylene, 
ethylene, and ethane at temperatures varying from the ordinary 
temperature t5 within a few degrees of the condensation point. 
The following values, among others, have been obtained : argon, 
Cp 15*^, 0’531 ; “ 182°, 0*556 ; carbon dioxide, Cp 20°, 0*846; 
-75°, 0-768; nitrous oxide, Cp 20°, 0-879; -30° 0*835; -70°, 
0*797; nitric oxide, Cp 15°, r012; -45°, 1*001; -55°, TOU; 
-80°, 1*024; methane, Cp 15° 2*22; 5°, 2*20; -30°, 2*13; -55° 
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’ll; —80°, 2*11; acetylene, Cp 18°, 1'680; —71°, 1-470; ethylene, 

' 18° 1-527; -36° 1*371; -68°, 1*314; -91° 1*291; ethane, 

/ 15°, 1*728; -35°, 1*539; -82°, 1*455. In a large table, the 
values of the density, specific and molecular heats at constant 
essure aod constant volume, and the ratio of the specific heats 
at various temperatures and at zero, are tabulated. J, F. S. 

Soin® Molectilar Heats at Very High Temperatiires, 

g voN Wabtenbehg and G. Witzel (ZeHsch. EJektrochem., 1919, 
25 209 — 212). — The molecular heats of the oxides of magnesium, 
calcium, and aluminium have been determined by burning a mix- 
ture of the metal and its oxide in oxygen in a calorimetric bomb. 
Yh© temperature at which the measurements are made is that of 
the melting point of the oxide, and this is obtained by using such 
a mixture of oxide and metal that the oxide is just not melted. 
Instead of using the oxide as indicator, a mixture of the metal 
under investigation and finely divided platinum or iridium may 
H used in such quantities that the metal is just melted. The 
results obtained represent the up]’er limit, and are probably 
accurate to 10 — 20%; regarded in this way, they are in agreement 
with the value extrapolated from the curve of values up to 1600°. 
the following values have been obtained: niaynesium oxide, 11*6 

at 2780°; calcium oxide, 14*8 cal. at 25.52°; and aluminium 
oxide, 29*1 cal. at 2030°. J. F. S. 

The Molecular Heat of Binary Metallic Alloys, .\lgcsto 
Levi E- I<t. V ene to Sri.. 1916, 75. 627-632). — The principle 
if Dolezalek'Schiilze for calculatinf; the molecular refraction of 
jiiiarv liquid mixtures is applied to the calculation of the raole- 
lular heat of bismuth-tin alloys. and jh, are the masses of the 
jcnstituents in a gram of the mixture, and m?, the molecular 
weights, and q^, and the molecular fraction? of the constituents. 

' ^”'*1 ' ! ( -i- ( 5 - Pn ) ’.I 

If Cab Is the specific heat of the mixture. (1) -I- and 

for the molecular heat of the mixture. (2) 

+ in which the fir.-t member expresses the mole- 

cular heat of the mixture a? found by experiment, and the second 
member the value as calculated bv the rule of mixtures. Experi- 
ments were carried out by the method of mixtures with allovs of 
lead and of tin with bismuth. Data indicate elearlv the form- 
ation of a compound of lead and bi-muth when the molecular frac- 
tion of lead is 0*44. The eutectic is identical w’itli or close to that 
mixture which gives maximal molecular heat and produces a 
compound in the alloy. The curve for mixtures of tin and his- 
miith is more difficult to interpret and suErjrests further investiga* 

W CtlKMlC.^T. AuSTRACTS. 

Ifttent Heat and Surface Energy. I. lb b. H.^mmick {Phu 
1919, [vi], 30 , 240 — 245). --The author has deduced an 
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expression connecting the molecular surface energy with the latent 
heat. This has the form in which p is the surface 

energy in ergs per sq. cm,, V is the molecular volume, d the 
molecular diameter, the internal latent heat per gram-mol. in 
cals., and J the mechanical equivalent of heat. This equation 
has been evaluated for a number of gases (6) and organic liquids 
(23), and is shown to fit the facts remarkably well. A table 
of the mean diameter of the molecules of the substances concerned 
is given containing the value deduced from the diffusion, thermal 
conductivity, refractive index, and the Avogadro constant h, 

J. F. S. 

Temperature of Explosion for Endothermic Substances. 

Ra,sik Lal Datta and Nihati Ranjan Ciiattekjee (T., 1919, 115, 
1006—1010). 

Calculation of the Relation between the Vapour Pressure 
of a Solid and that of a Supercooled Liquid at Various 
Temperatures. A. Routaric [CoTyipt. rend., 1919, 169, 432 — 435). 
—The formula given is logeP|//>2 = ^ 1 “ 

and are the vapour pressures of the supercooled liquid and 
solid respectively at (absolute), S the temperature of transform- 
ation, and Ug the diminution of total energy at this temperature. 
In the case of water and benzene, the observed and calculated 
values agree with one another, but there is a considerable differ- 
ence between the values for formic acid. W. P. S. 

Dependence of the Vapour Tension of Benzene-Toluene 
Mixture on the Temperature. Alfred Schulze {Ann. Physih, 
1919, [iv], 59, 73 — 85). — Making use of the vapour pressure 
measurements of Mangolt {Sitzunpsher. Ji. AJcad. 11 ?s.?. Wien, 
1893, 102, 1071) for mixtures of benzene and toluene, the author 
has plotted the vapour pressure as a function of the molecular 
concentration for the temperatures 20°, 30°, 40°, 50°, and 60°. 
The partial pressures of both constituents are also calculated and 
plotted. A consideration of the curves, based on the law of mass 
action, allows conclusions on the molecular complexity of toluene 
to be drawn. It is shown that at 20° liquid toluene consists of 
double molecules to the extent of 50%, at 50° to the extent of 8%, 
and at 60° it is imimolccular. J. F. S. 

Vapour Pressure and Affinity of Isotopes . F. A. Lindemann 
(Phd. Map., 1919, [vi], 38, 173 — 181. Compare this vol., 
ii, 209). — Though isotopes in principle must be separable both by 
fractionation and by chemical means, the amount of separation 
to be expected depends on the v/ay the chemical constant is calcu- 
lated, and experiments on the vapour pressure and affinity of 
isotopes would give valuable information on this point. F. S. 

The Possibility of Separating Isotopes. S. Chapman (Phil 
Mag., 1919, [vi], 38, 182 — 186). — A method of separating a mix- 
ture of gaseous isotopes, depending on thermal diffusion, is sug- 
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rested, and from the mathematical examination of the problem 
^ is concluded that it should prove practicable. If the mixture 
3 kept m two communicating vessels maintained at different 
emperatures, m the equilibrium condition there is a slight excess 
the heavier gas in the colder vessel. For the case of a mixture 
jf equal volumes of neon of molecular weight 20 and of the hypo- 
ketical meta-neon of molecular weight 22, supposing the mixture 
be contained m two bulbs at absolute temperatures 80° and 
?00° the cold bulb would contain in equilibrium 48’ 9% of the 
oaeta-neon and 51’1% of neon. This difference of 2-2% is reduced 
to 1*3% when the proportions of the mixture are as 10*1 and 
issumes the molecules to behave as elastic spheres The ’time 
taken for the equilibrium to be reached ought not to be unduly 
protracted, and the operation can be repeated as often as desired 
)P tte fractions obtained. p g 

Free Enerp of Dilution of Aqueous Sodium Chloride 
Solutions. Arthur John Allmand and Wilfrid Gustav PoiArK 
(X., 1919, 116, 1020—1039). 

Conne^on between the Atomic Weights, Densities, and 
Heats of Reaction of the Elements. II, Karl Fehrle 
(Phynkal Zeitsck,, 1919, 20, 330—342. Compare A., 1918 
ii, 296). The formula put forward previously (loc. cit ) for 
calculating the heat of formation of compounds from the mole- 
cular weight and the density has been used to calculate the heat 
of formation of the chlorides, bromides, iodides, oxides and 

carbonates of a number of elements of groups I V. TBfe results 

indicate that the formula gives values which are in moderate 
agreement with the experimental values. J F S 

DeMities of Mixtures of Acetone 
and Methyl Ethyl Ketone. Tudor Williams Price (T 1919 
115, 1116—1126). ' ’ 

Density and Temperature. 11 . \V. Ukrz (ZeiUch FMtr. 

t ’ f P i’ "C tIesf.-The 

author has i^lculated the density at the absolute zero (d,) from 
e values at the critical temperature (d„, ). boiling point (</,). 
eezmg point (d„), and at 20° respectively for a number of 

itituM’ h T (13). and halogen- 

substitute hydrocarbons 4) bv means of ' the fomuil® 

d(,= l-4H. d,^l-2U„, and 

<^o = '^.(0-77 + 0-64P/7’,„,). 

tte values obtained by the various methods are in fair agreement 
"tt one another. The density at absolute zero dei^rerct “ ith 

wdTromaSvd" K acids. 'esters^ 

ftvhtT u molecular 

“SM in the senes of paraffins and halogenated benzenes. 

J. F. S. 
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Are the Divergencies of the Atomic Weights from Whole 
Numbers to be Explained by Isotopy ? 0. Stern and 

M. VoLMER (Ann. Physik,^ 1919, [iv], 59, 225 — 238). — Experi- 
menta are described in which hydrogen and oxygen respectivelv 
are generated and the gas allowed to diffuse under atmospheric 
pressure. The density of the gas is determined before and after 
a portion has diffused. In this way, it is shown that the whole 
of the gas has the same density, that is, hydrogen and oxygen are 
not mixtures of isotopes. It is also shown that every theory of 
the structure of atoms, based on the Prout hypothesis, must be 
capable of explaining the divergence of the atomic weights from 
whole numbers by means of energy differences. J. p. S. 

Solubility. III. Relative Values of Internal Pressures 
and their Practical Application. Joel H. Hildebrand (j. 

Amer. CJiem. Soc., 1919, 21, 1067 — 1080. Compare A., 1916. 
ii, 518; 1918, ii, 36). — ^Various independent methods are discussed 
for calculating the internal pressures of liquids, and although the 
values obtained differ considerably, yet they are found to be closelv 
parallel. Tables of the relath-e values are given in the paper for 
non-polar substances. Other substances may be tabulated with 
reference to these substances by knowing their densities, together 
with either surface tension, boiling point, the constant a of the 
van der Waal s’ equation, the coefficient of expansion, or the last 
together with the compressibility. The use of these values is dis- 
cussed in connexion wuth predictions concerning the solubilities 
of solids^ liquids, and gases, the distillation of liquid mixtures, 
molecular w^eights and association, deviations from the law of mas? 
action, partition coefficients, and the choice of solvent in recrystal- 
lisation. J. F. S, 

Adsorption Isotherm at Low Concentrations. A. M. 

Williams {Proc. Poy. Soc. Edin.^ 1919, 39, 48 — 55). — A 
theoretical paper in which it is shown that for very small adsorp- 
tions the adsorption law has the form a^a^c for both gases and 
solutions. From this expression, adsorption curves have been pro- 
duced for solutions and found to agree with the curves obtained 
bv Trouton for acetic acid and charcoal (Rep. Brit. Assoc., 1911. 
328) and Schmidt-Walter for water, benzene, and toluene (A.. 
1914, ii, 542). J. F. S. 

Surface Tension and Chemical Interaction. G. N. Antoxoff 
(Phil. Mag., 1919, [vi], 38, 417 — 419. Compare A., 1918, 
ii, 437). — A theoretical paper in which it is shown that the results 
obtaip-^d in the previous paper (lot. cit.) can be obtained what- 
ever lt.(v of molecular action is used as the basis of calculation. 
The results previously obtained depend on the assumption that 
molecular action takes place according to an inverse fourth-power 
law. It is now shown that if an inverse nth power law he 
assumed, the expressions for surface tension (a) and internal 
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pressure {P), respectively, would be 0 = 4 p(«+i ) /a and 

Thus the formula connecting both quantities is 
where A; = 2, as m the previous paper. The relation- 
ship does not depend on the law of molecular attrac- 

tion, hut IS a result of a certain chemical interaction between the 
liquids forming the 'solutions which enables the heterogeneous 
system to become stable and prevents both layers from mixing. 

J F S 

piffusion o£ Double Salts. D. Mkrrill Torranxe (C^jn. 

1919, 119, 66 67).-^From experiments on the rate of 

digusion of potassium antimony! tartrate and potassium sodium 
tartrate, it is shown that the antimony does not diffuse through 
with three times the velocity of the potassium, as was expected. 
The experiments also show that the rate of diffusion through dead 
or artificial tissue is very different from that through living tissue. 

J. F. L 

Velocity of Difiusion. B. J^.kver (Physikal Zeitsch., 1919 
20. 339— 340).— Polemical. A number of remarks to the work 
of Franks (this vol., ii, 100) on the same subject. J. F. S. 

Reactivity of Powdered Glasses. Paul Nicolardot {CompL 
rend., 1919, 169, 335 — 337). — Account must be taken of the 
degree of fineness of the powder in testing the resistance of f^Iass 
to solvent action by boiling the powdered material with water 
and with dilute hydrochloric acid, otherwise concordant results will 
not be obtained. Powders of various sorts of glass were prepared 
in three degrees of fineness by sifting, the ratios of the -^^urfaces 
beiDg substantially 1:2-S4;12-S. and the loss in weight of each 
after boiling in a platinum vessel for three hours with pure water 
and with .V/IO-Kydrochloric acid was determined. From the 
tahle.^ given, the following examples may be quoted, the ficrures 
being the loss per 1000 of the whole gla^s and the three powders 
jnentioned above : 


Jena glass to water. O' 09. 0-25, O' 7.“), 2' 75. 

^Vl6‘^Cl, 0'03, 2-00. iV2r>. 40 25, 

Tburiugian (R) glass to water. 0'2;'), 0-75, 5“25 

A/lO-HCl, 0 01 . 0-75. 3'75, 12 * 5 o' 

A French glass to water. 0-1 1, 100, 2 00. 10 00. 

M „ A/lO-HCl. 0-02, 0-25, 1-75, IT'OO. 

It will be seen that, contrary to observations on the whole glass, 

tlie powder in nearly ail case? is attacked more by hydrochloric 

wid than by wat^r. Further, whilst water attacks powders of 
different fineness to practically the same extent per unit of ex- 
posed surface, the diluted hydrochloric acid in general attacks the 
finest powder more vigorously than the others in proportion to 
Its surface area. G F M 

Muence of Neutral Chlorides on Chromium Chloride 

WnUoM. M. E. Baldwin (/. Amcr. Leathn C/jcm. Assoc., 
14, 10—19; from Chem. Zentr,, 1919, i, 805— 806).— It has 
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been previously shown (Thomas and Baldwin Amer Leather 
Chem Assoc., 1918, 13, 192, 248) that the acidity of solutions of 
chromium sulphate, determined by the eleotrometnc process, is 
increased by addition of chlorides and is primarily diminished, but 
subsequently raised by addition of sulphates. The influence of 
the chlorides of sodium, potassium, ammonium lithium, and 
barium on the acidity of solutions of chromium chloride has now 
been investigated, the experiments being conducted immediately 
after preparation of the solutions and also after preservation 
durmo fifty days. The results show that the hydrogen-ion con- 
centraWon of chromium chloride solutions is increased by the 
presence of neutral chlorides, although the total amount of acid 
hydrogen remains constant. When the salts are ^rrang^ ni? 
of increasing effect, the following series is obtained: (KC1,NH,C1). 
NaCl LiCl BaClo. To determine whether the hydrolysis of 
chronbum chloride" plays a part in these results, a similar series 
of experiments has been conducted with hydrochloric acid sola- 
tions of approximately the same hydrogen-ion concentration, when 
similar effects are observed. It is noticeable that the different 
salts increase the hvdrogen-ion concentration in proportion to their 
capacity of uniting with a larger number of molecules^ of water in 
accordance with the theory of hydrates. Comparison of the 
results obtained with solutions of chromium chloride and hydro- 
chloric acid show that the phenomenon does not depend on the 
hydrolysis of the former, since the changes in either case are of 
the same order and approximately of the same magnitude. On 
the other hand, the changes which occur after some time in the 
" actual acidity ’’ of chromium chloride solutions appear to depend 
on the nature and amount of chromium chloride present. An 
explanation of the increase in the hydrogen-ion concentration of 
chromium chloride solutions caused by the addition of neutral 
chlorides has been advanced by Wilson and Kem (.7. Amer. 
Leather Chem, 1917. 12, 455b who suppose that the amount 

of water available as solvent is diminished by the combination of 
the salts and their ions with a portion of the water. H. W. 


Isomeric Alloys. G. Tammanij {Nachr. Ges. Wiss. 
Gottingen, 1918. 332—350; from Chem. Zenir., 1919, iii, 89—90). 

Normal distribution of atoms cannot occur when two metals 

separate simultaneously at a temperature at which diffusion is 
impossible in the mixed crystal; in these circumstances, the 
arrangement is probably irregular. The crystalline or crypto- 
crystalline products obtained when two metals separate from a 
solution have been investigated to some extent, but exact compari- 
son with the series of alloys obtained from the molten metals has 
not previously been possible, since the properties of the latter were 
only incompletely known. Binary, crystalline, metallic mixtures 
can be obtained from galvanic cells formed by placing the two 
metals in a solution of the less noble, by the electrolysis of a solu- 
tion of the two metals, by precipitation of the one metal on tne 
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other, and by reduction of the solution of the two metals. Before 
comparing the properties of these mixtures with those obtained 
from molten masses, it is desirable to obtain an idea of the capacity 
for diffusion of a metal deposited on a cathode of a second metal ; 
this power is a characteristic of the nascent atom, and is to be 
distinguished from the mobility of two kinds of atom in a mixed 
crystal. If a cell consisting of the two metals immersed in a 
solution of the leas noble metal is short-circuited, cations of the 
latter are deposited on the more noble metal. If, now, diffusion 
proceeds at a negligible rate, the original potential of the cell is 
rapidly regained when the circuit is opened; when diffusion is 
more rapid, the recovery is gradual. If the potentials are 
measured by the electrometer, the method gives a very sensitive 
means of detecting diffusion of the less noble into the nobler metal. 
Solutions of cadmium and copper sulphates have been electrolysed 
with the object of obtaining information of the effect of the com- 
position of a mixed electrolyte and of the current density on the 
composition of the cathodic deposit. By suitable variation of 
these factors, deposits can be obtained the tensions of which vary 
between zero and the tension of copper towards cadmium. The 
Qu-Cd alloys obtained from the molten metals behave ^^uite 
differently, and therefore cannot be identical with the mixtures 
prepared electrolytically. The relative affinity of the two metals 
governs the content of precipitating metal in the precipitated 
metal. When the two metals can unite with one another, the 
deposit of the nobler metal from the solution is rich in less noble 
metal; when, however, a compound is not formed, the noble metal 
is deposited either free from or admixed with but small amounts 
of the less noble metal. In certain cases, the composition of the 
precipitate corresponds with that of one of the compounds obtained 
from the molten mixtures (for example, CuXM.. CuCdg, Cu^Sn); 
with other pairs of metals, the composition of the precipitates 
varies greatly in different preparations (with Cu-Zn, Ag-Zn, 
Ag-Xd). Even in those cases (Cii-An, Fe-Pt) in which the two 
metals form a continuous series of mixed crystals from their molten 
mixtures, the precipitate is rich in the less'noble metal. The pre- 
cipitates from less noble metals ap[jpar to be identical with those 
obtained by the electrolysis of mixed electrolytes; in each case, the 
composition depends on that of the electrolytes and on the current 
density at the place of precipitation. The alloys obtained from 
molten metals are not identical with those prepare<l bv precipita- 
tion from mixed eleotrolvtc' ; this is ‘■'I'town in detail in the cases 
ofCuo-Sn, Au-Ag, Zn-f.hi. H. W. 

iUteration in the Chemical Behaviour of Metals and 
Mixed Crystals by Mechanical Working. G. Tammaxx 

[Uchr. Ocs'. (niffinofn, 1918, 351- 361; from Chan. 

1919, iii, 90 — 91) . -.-The energy content of a piece of metal 
increased by cold working; the methods of estimating this 
increase are descril)ed. Permanent deforn^ation of a piece of metal 
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caus^ an increase in its energy which depends on the extent of 
deformation, the degree of working, and also on the nature and 
temperature of the metal. The mechanical process leads to a 
disintegration of the metal which corresponds with an increase in 
potential energy, whilst the latter is also augmented by processes 
which can occur within the atom itself. A cold-worked metal is 
less noble in the hard than in the soft condition. Since those 
layers which lie on the surface are alone affected, a piece of metal 
which is superficially hardened, but internally still soft, can behave 
as less noble than a thoroughly hardened piece. These conclusions 
have been verified by observations on silver wires which had been 
worked in different manners. The supposedly exceptional position 
of bismuth could not be confirmed. The increase in the rate of 
solution of iron caused by cold- working is probably due to the 
formation of twin lamellae in the iron crystals. The action limits 
of chemical reagents on alloys of gold v;ith copper and silver are 
altered by mechanical working of the alloys. Rolling and 
hammering imparts increased chemical activity to Ag-Au alloys, 
which is noticeable when the gold content is far greater than that 
which corresponds with the reaction limit in soft alloys. Polish- 
ing of the alloys has an effect similar to that of converting them 
into thin foil. The unexpectedly great displacement of the action 
limits by mechanical working can only be explained hv the assnmp: 
tion of an alteration in the properties of the gold atoms; the 
latter, in consequence of displacement, are much less firmly 
retained than formerly, and consequently separate more readily 
from the lattice after removal of the active atoms. An agent, the 
action of which surpasses the natural limit, is able to remove the 
protecting gold atoms from the lattice when their number corre- 
sponds with that of the normal reaction limit. H. W. 

Atomic Structures of Non-metallic Mixed Crystals. 

G. Tammanx [with K. W. Schmidt] ( Xachr . TfhVv. 

Gottinfjen, 1918, 296 — 318; from Chem. Zenir., 1919, i, 782 — 784). 
— In the absence of abnormal double refraction, the occurrence of 
definite reaction limits enables the distinction to be made between 
normal and irregular distribution. The phenomenon has been 
utilised for the purpose of gaining insight into the arrangement of 
the molecules in non-metallic mixed crystals. The capacity for 
diffusion of the two components must also be taken into account, 
since conclusions, based on the ab'^ence of reaction limits, are only 
valid when the diffusion is nes:li"ibly small. Reaction limits 
similar to those obsened with metals occur in mixed crystals of 
salts when they are prepared from the molten materials and 
tempered for a sufficient period. The action of water on mixed 
crvstals of sodium and silver chlorides has been investigated, both 
salts being completely miscible in all proport.ions in the liquid aud 
crystalline conditions. Crystals with 1 — 0’7.9 mol. AgCl scarcely 
yield any sodium chloride to water; those with 0'76~--0‘625 mol. 
AgCl give part of the salt, whilst water removes the sodium 
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chloride completely from those containing 0-625 mol. AgCl and 
less. The observations thus closely resemble those made on the 
extraction of Au-Cu and Au-Ag alloys with boiling nitric acid. 

An explanation of the behaviour of the salts is based on a con- 
ception of the distribution of the silver, sodium, and chlorine atoms 
in the apace lattice. This is determined for sodium chloride by 
means of the Rontgen spectrum, and since sodium chloride and 
silver chloride form an unbroken series of mixed crystals, a similar 
lattice may be assigned to the latter. The normal distribution 
of the different atoms in the assumed structure is indicated for 
the molar fractions 5/8 and 6/8. Diffusion in mixed crystals 
shows important quantitative differences from that observed with 
metals. In the neighbourhood of the melting point, the process 
occurs much more rapidly in metallic than in non-metallic mixed 
crystals, and is also more noticeable at temperatures considerably 
jgelow the melting point. This dictum is not based on quantita- 
tive determination of the rate of diffusion, but depends on pheno- 
mena (such as the rapidity with which layers of mixed crystals 
become homogeneous), from which an idea of the rate of diffusion 
can he obtained. Mixed crystals, the content of which in inactive 
material is greater than that of the reaction limit at high tempera- 
ture, deposit a portion of the active material as a result of diffusion, 
the process occurring more rapidly with increasing temperature. 

If crystalline powders of two substances, one of which is colour- 
less and the other coloured, are pressed together, an idea of the 
relative rates of diffusion can be obtained by observation of the 
change in colour at the originally sharp line of contact. With 
electrolytes, the conductivity, with similar droj) in voltage, is a 
measure of the mobility of the ions involved in the process. 
Xoticeable electrolytic conductivity is an indication of incipient 
diffusion. With increasing temperature, the conductivity increases 
from negligible to very considerable values near the melting point. 
The great differences in the relative rates of diffusion in metallic 
and non-metallic mixed crystals are shown by the fact that definite 
reaction limits are much more rapidly develo])cd by tempering 
with the former than wuth the latter. The diffusion of compressed 
substances has been investigated with the following pairs of com- 
pounds: dibenzyl and azobenzene, stilbene and azobeiizene, sodium 
sulphate decahydrate and sodium chromate, potassium perchlorate 
and potassium permanganate, magnesium sulphate heptahydrate 
and nickel sulphate heptahydrate, mercuric bromide and mercuric 
iodide decahydrate. Diffusion of the coloured into the colourless 
substance is only noticeable with isomorphous crystals, the melting 
points of which are only slightly higher than the temperature of 
the experiment ; even when this is Uie case, the process only occurs 
very slowly. The application of the laws of dilute solution to the 
solubility and vapour tension’* isotherms of series of mixed crystals 
is discussed, but the application of the theory is rendered 
impossible, since equilibrium between solution and mixed crystal 
IS not attained in any reasonable time when equilibrium is deduced 
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i'rom the normal arrangement of the crystal lattice. Differences 
in distribution in the lattice cause mixed crystals of similar com- 
position to form normal and abnormal isoraerides, which are differ- 
ently attacked by solutions. Thus mixed crystals of silver and 
sodium nitrates were prepared (1) by very slowly cooling a mixture 
of the molten salts, and (2) by cooling a solution of the two salts 
in aqueous alcohol. When the two products were treated with a 
saturated solution of sodium nitrate, considerably greater amounts 
of silver nitrate were dissolved from the latter than from the 
former. A second example of isomeric mixed crystals occurs with 
the chlorides of silver and sodium; they are distinguished by the 
difference in the rates at which sulphide is formed on them by the 
action of a solution of sodium chloride containing ammonium 
sulphide. H. W. 

Chemical and Galvanic Properties of Mixed Crystals 
and their Atomic Structure. G. Tammann {Zeitsch. anorg, 
Chem,, 1919, 107 , 1 — 239). — A detailed account is given of 
the author's previously published researches on the discontinuous 
properties of mixed crystals, and particularly of simple binary 
alloys, an explanation of these properties in terms of the space- 
lattice theory being fully discussed. (Compare A., 1917, ii, 448; 
1918, ii, 209, 225, 235, 443, 445, 447.) E. H. R. 

Method of Growing Large Crystals from Solution. 

R. W. Moore {/. Ai?ier. Chem . 1919, 41 , 1060- -1066). — ^The 
author has produced perfect crystals of potassium sodium tartrate 
nearly 10 cm. long by the following method. A saturated solution 
at 35 — 40^ was made up, removed from the excess of solid, heated 
to 7 — 8° above the saturation temperature, and rapidly filtered 
through paper, care being taken that the temperature did not fall 
to less than 4 — 5° above the saturation temperature. Small seed 
crystals are suspended on threads in a jar and the salt solution 
poured in. The jar is covered with a glass plate and placed in a 
water-bath 0*5° above the saturation temperature of the solution. 
The temperature is allowed to fall to the saturation temperature, 
and then by means of a sensitive thermo-regulator the rate of cool- 
ing is regulated to 0’1° per day until the crystals have become 
perfect. This usually requires one day. Then the temperature is 
allowed to fall 0’2° per day until the crystals are 1*8 — 2*5 cm. long, 
after which the rate of cooling is increased to O-p — O' 6° per day. 
When the bath has reached the ordinary temperature the crystals 
are removed and dried by wiping with a soft cloth. J. F. S. 

The Efiect of Ions of Sodium Chloride and Calcium 
Chlonde on the Electrical Conductivity of Certain 
Colloidal Mixtures. Newton Baldwin Green {Plant World, 
1918, 21 , 303—317). — Cylinders of colloidal gel, such as gelatin, or 
mixtures of gelatin, agar, and whole wheat flour, are readily pene- 
trated by the ions of sodium chloride and calcium chloride; the 
initial rate of penetration is not the same for both salts, but after 
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several hours the rates become identical. At the beginning sodium 
chloride diffuses more rapidly than calcium chloride, the ratio of 
the two rates being approximately 10:8. Because of the greater 
adsorption of the cation in the case of calcium chloride the diffusion 
of ions is hindered to some extent. This occurs at the surface of the 
colloid, and may help to account for Osterhout’s observation of the 
decrease in permeability when calcium salts are used. When one 
gait is allowed to penetrate the colloid for a time and then a second 
salt substituted, the rate of penetration of the ions of the latter 
geems to be unaffected by the presence of the former. A mixed 
solution of sodium chloride and calcium chloride gives a curve of 
fall of resistance similar to that of either of the constituents alone. 
It appro^ch®^ in value more nearly the curve of the predominant 
salt. The ions of sodium chloride and calcium chloride do not 
antagonise one another as regards their penetration into certain 
<;olloidal gels, notably gelatin, and mixtures of gelatin, agar, and 
whole wheat flour. Determinations of electrical resistance were 
made of solutions of gelatin to which had been added salts in vary- 
iiitr concentrations. The purpose of these determinations was to 
show whether electrical resistance varies directly with the precipi- 
lability of the gelatin as determined by Fenn. The electrical resist- 
ance of the gelatin was found to vary directly with the precipita- 
bility, which is greatest at the isoelectric point. The isoelectric 
point occurs when the imadsorbed positive and negative ions of the 
added salts balance one another. It is assumed that balanced 
solutions owe their effectiveness to the fact that the protoplasm 
adsorbs from them equal numbers of positive and negative ion.s, 
thus bringing the condition to the isoelectric point, at which there 
h greatest ionisation of the protein, greatest amount of precipita- 
tion, and greatest (or normal) permeability. 

Chemical Abstracts. 

The Iniluence of Electrolytes on the Electrificatiou and 
the Rate of DiSnsion of Water through Collodion Mem- 
branes. Jacqubs Lokb {J. Gen. PhysioL, 1919, 1, 717 — 740). — 
The rate of diffusion of water through a collodion membrane sepa- 
rating the pure solvent from a solution depends on two kinds of 
forces. First, those of gas pressure which are clearly recognisable 
ill the case of solutions of non-conductors, and secondly, electrical 
forces which become predominant in the case of low concentrations 
of solutions of electrolytes. In tlie diffusion of water through a 
collodion membrane into a solution of an electrolyte the water mole- 
cules are either positively or negatively charged according to the 
nature of the electrolyte in solution, and these charges are a factor 
in the rate of diffusion. 

^lutions of neutral salts [assessing a univalent or bivalent 
cation influence the rate of diffusion of water tiiroiigh a collodion 
membrane as if the water particles were charged pmsitively, and 
vere attracted by the anion and repelled by the cation of the elec- 
trolyte. The same rule appll^ to solutions of alkali. Solutions of 
neutral or acid salts possessing a tervalent or quadrivalent cation 
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influence the rate of diffusion as if the particles of water were 
charged negatively, and solutions of acids obey the same rule. 

It is experimentally shown that the assumption of a difference in 
sign of the charge of water molecules (according to the two rules 
just mentioned) explains all the phenomena that can be observed. 

A method is given by which the strength of the attractive electric 
force of electrolytes on the molecules of water can be roughly esti- 
mated and the results of these measurements are in agreement with 
the two rules. The electric attraction of water molecules by elec- 
trolytes increases with an increase in the concentration of the elec- 
trolyte, but more rapidly at low concentration than at high con- 
centrations. A tentative explanation for this phenomenon is 
offered. The rate of diffusion of an electrolyte from a solution to 
pure solvent through a collodion membrane seems to obey largely 
the kinetic theory. J. C. D. 

Colloid Chemistry of Congo Rubin. Theory of Indicators 
and the Theory of the Colour Change of Organic Substances. 

Wolfgang Ostwald {Roll. Ch^m, Beiheftej 1919, 10, 179 — 288. 
Compare this vol., ii, 187). — A long theoretical discussion, together 
with some experimental data, from which it is shown that in the 
exceptional case of congo rubiii variations in the degree of dispersity 
play the main part in the variations of colour during neutralisa- 
tion of an acid solution by alkali. It is not to be expected that 
among the numerous organic colour substances cougo rubin alone 
shows this peculiarity. Consequently, the author still maintains 
the correctness of his statement (A., 1912, ii, 439) on the basis of 
the present and previous results. This statement is reiterated in 
the form : “ In the colour change of organic substances, such as 
indicators, colloid and, in general, dispersoid chemical processes 
play an important part and in many the controlling part."' 

J. F. S. 

Quinone-phenolate Theory of Indicators. A Spectro- 
photometric Method for Measuring the Concentrations 
of the Quinoidal and Lactoldal Salts and the Equilibrium 
and AflOnity Constants of the Phenolphthalelns and Phenol- 
sulphonphthaleins . K. T. Birgk and 8. F. Acres (J. Amer. 
Chem. Soc.y 1919,* 41, 1031—1050). — Equations are deduced ex- 
pressing the relationship between the specific absorption index, the 
specific colour intensity, and the percentage of intensity of coloured 
quinone-phenolate salt respectively with the equilibrium and 
affinity constants of the two acid groups of phenolphthalein and 
phenolsulpbonphthalcin indicators. A spectrophotometric method 
is proposed for measuring the concentration of the monobasic, 
yellow quinone phenol salt and of the dibasic intensely coloured 
quinone-phenolate salt in any solution, and tlie percentage of any 
indicator transformed into the quinone-phenolate salt in alkaline 
solution. By the use of the equations developed and the expen- 
mental data of Howe and Git»on {Phys. Eev.^ 1918, 10, 767) and 
of the authors it is shown that sulphonphthalein indicators are 
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transformed, practically completely, into quinone-phenolate salts, 
a,nd are therefore very fine, intensely coloured indicators. Phenol- 
pbthalein is changed to the extent of only about 44% into the 
intensely coloured quinone-phenolate salt, the remainder forming 
tbe colourless lactoidal and hydrated salts. Tetrachloro-, tetra- 
bromo-, and tetraiodo-phenolphthalein form only about 1 — 2% of 
tbe intensely coloured qui non e-phenol ate salt, the remaining 
98—99% forming the colourless lactoidal or hydrated salts. These 
indicators are therefore very poor for analytical work. The intro- 
(Juction of 4 atoms of chlorine into the phthalic acid residue of 
phenolphthalein makes phenoltetrachlorophthalein an excellent 
indicator, which changes to the extent of 90% into the intensely 
(joloured quinone-phenolate salt. The introduction of halogens into 
tho phenol groups of phenoltetrachlorophenolphthalein gives hromo- 
and iodo-derivatives, which can only give 17%, and 40% respectively 
of the highly coloured salt in alkaline solution. The spectrophoto- 
metric method used in conjunction with the mass action equations 
gives an approximate measure of the real equilibrium and affinity 
constants of the two acid groups of indicators of the phenolphtha- 
lein and the phenolsulphonphthalein types. The disappearance of 
the violet hand A 2300 for phenolsulphonphthalein indicates that in 
alkaline solution the quinone or quinone-phenol group is changed 
into a quinone-phenolate complex ion like the intenselv coloured 
double compounds made by Jackson (A., 1896, i. 293) by the 
union of p-benzopiiinone and phenolate?, J. F. S. 

Metastable Unmixiner and the Classification of Binary 

Systems. F. K. (Pro^. K, Wetm^ch, 

fimiffdam, 1919, 21, 1055 — 105G). — A criticism of Buchner’s 
classiRcation of systems in which, in addition to two liquid phases, 
componntis also occur, and a consideration of the form assumed by 
the critical line in three phase systems, when unmixing occurs. 

X F. S. 

The T^^rnary System, CaO-MgO-SiOj. .1. B. Ferguson 
andH. E. Merwin [Amer. J. Sci., 1919, fiv], 48, 81— 123V— Cool- 
ins c!in*es have been prepared for the ternarv system lime, magnesia 
and silica; the various products have been examined microscopi- 
cally. The following substances occur as crystalline primarv 
phases; lime; magnesia; silica (trid\Tnite and cristobalite) ; 
pseudoTvollastonite, a CaO.SiO^; 3Ca0.2Si0.;> i a- and 3-2CaO.SiO.» ; 
MjO.SiO, (clino-enstatite’) ; forsterite. 2MeO.SiO., ; diopside. 
CaO.MgO,2SiO.>; 5Ca0.2M20.6Si0o. and 2Ca0,Mg0.2Si0.. The 
ffleltiacf point of 2CaO.MeO 2SiO., is 1-1 58^:^ 5*^, and the decomposi- 
tion temperature of 5CaO,2MgO,6?>iO., is 1365®±5°. Tn addition to 
these, crystals representing five solid solutions appear as primary 
phases. These are, (i) a complete series with clino-enstatite and 
upside as end members, generally known as pyroxenes; (ii) the 
p5€i]dowollastoni(e solid solutions the comjxisitions of 'which form 
following linp<: (n) the CaO.SiO^- 
aO,MgO, 2 Si 02 (^) ^ line running from the composition 



ii. 402 


ABSTRACTS OF CHEMICAL PAPERS. 


CaO, 44'4 ; MgO, 31 ; SiOg, 52*5, on the above-mentioned line across 
to the composition OaO, 46*7; MgO, 3'5; Si 02 , 49‘8 on the 
Ca0,Si02-2Ca0, MgO, 2810-2 line; (c) then either the last-mentioned 
line back to Ca 0 ,Si 02 , or, more probably, an approximate cou- 
tiniiatioii of line h to about the composition CaO, 50 ; SiOg, 50, on 
the side line, (iii) The wollastonite solid solutions ; these extend 
to about 17% diopside or 3-2% magnesia at the higher temperatures. 
The most concentrated of these solid solutions along the diopside 
line (the 17% line) decomposes at 1340° ±5°, and this solid solution 
i's the only one represented on the liq nidus, (iv) The 
5 Ca 0 , 2 Mg 0 , 6 Si 02 

solid solutions. Only a few of these solid solutions which are decom- 
posed at the temperatures near the decomposition temperature of 
the pure compound, are stable in contact with a suitable liquid, 
(v) Certain members of the monticelUte solid solutions. Monticellite 
takes up forsterite in solid solution to the extent of about 10 %, and 
the decomposition temperature of the solution is thereby raised. 
Monticellite itself probably decomposes at too low a temperature 
ever to occur as a primary phase. The temperature-concentration 
relations of the liquids which may be in e-quilibrium with each of 
these phases have been thoroughly investigated by means of the 
quenching method, and the results obtained have been correlated 
with the existing data on the remainder of the ternary system. The 
compounds 5 Ca 0 . 2 ]\TiT 0 ,GSi 0 ., and 2 Ca 0 ,Mg 0 , 28 i 02 have not been 
prepared previously.^ Attempts to prepare a comjxmud of the 
formula 8CaO,4MgO,9SiO.> (Schaller’s akermanite) gave negative 
results. The monticellite solid solutions and the com}>ourid 5ker- 
manite are discussed at length. Experiments were made on the 
tridymit^cristobalite inversion temperature, which was found, for 
this“system, to be below 1500°; this is approximately in agreement 
with Fenners original value of 1470°. The great sluggishness of 
the inversion precluded a more exact determination. J. F. S. 

Critical Solution Temperature of a Ternary Mixture as 
a Criterion of Purity of Toluene. Kkxnedy Joseph Prrvite 
Ortox and David Chaklks Jonks (T., 1919, 115, 1055 — 1070). 

Hydrolysis of some Metallic Acetates. N. Lofman {ZeiUch. 
anorg. Chtm., 1919, 107, 241^264).^For the determination of the 
det^ree of hydrolysis of a large number of metallic acetates use hab 
l>een madek the method of We.derberg (.l/7./r. Kern. Min. 

1917, 6). The method consists in shaking a quantity of ether with 
successive portions of the acetate solution until equilibrium h 
reached and estimating the acetic acid content of the ether. The 
distribution -coefficient of acetic acid between water and ether beirg 
known, the degree of hydrolysis of the salt can be calculated. Fres 
determinations of this coefficient have been made. For 
less than 1 afi.V in the aqueous layer it has been found that the 
distribution -coefficient is independent of the concentration, and tor 
temperatures from 10° to 25° can be expressed by the ^ 

/^^1-S9--0‘01U. Double molecules of acetic acid are present m tne 
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ether layer. ^ The presence of acetates increases slightly the 7 alu© 
of the coefficient, but not enougli to affect appreciably the accuracy 
of hydrolysis determinations of the acetates. 

The degree of hydrolysis of the following acetates has been deter- 
mined : ammonium, sodium, magnesium, aluminium, chromium, 
uianganese, ferrous, ferric, cobalt, nickel, copper, zinc, silver, cad- 
miuni) lanthanum, mercury, and lead. In the case of ammonium 
acetate the hydrolysis was al5o determined from measurements of 
the distribution of ammonia between water and air, and by deter- 
mining the hydrogen-ion concentration of the acetate solution, the 
results showing very good agreement among themselves and with 
the theoretical value. The degree of liydroiysis is independent of 
the concentration excB])t with ferric and aluminium acetates, the 
abnormal behaviour of whmh is attributed to the formation of 
colloidal hydroxides. E. H. R. 

Quantitative Measurements of the Fission of Hexa- 
methylenetetramine. Paul Trendelenburg (Biochem, Zeitsch.^ 
1919, 95, 146 — 163). — The rat-e of fission of hexamethylenetelr- 
aniiiie into formaldehyde and ammonia is greatly increased at high 
concentrations of I ivdro gen ion. Thus, it is completely livdrolvse^l 
by treatment with O'LV-hydrochloric acid for six hours at 
With decreasing hydrogen-ion concentration the rate of decomposi- 
tion falls, but not proportionally, being slightly slower. Tn neutral 
solutions about ]% of the hexamethylenetetramine is hydrolysed on 
being kept at 38^ for six hours. A negative result is only obtained 
when the solution is distinctly alkaline. From these results it 
follows that this substance is decomposed to no inconsiderable 
extent in the stomach. Even sliglit decom]>osition probably occurs 
in the mild alkalinity of the intestinal contents or body fluids. 
The value of the base as a means of disinfecting the bladder con- 
tents depends on the reaction of the urine. J. C. D. 

Active Substance in the lodination of Phenols. Victor 
CosMAN (T., 1919, 115, 1040—1049). 

Influence of Hydrogen Sulphide on the Occlusion of 
Hydrogen by Palladium. Edward Bradford M anted (T., 1919, 
115, 1050—1055). 

Catalytic Actions at Solid Surfaces. I. Hydrogenation 
o! Unsaturated Fats in the Liquid State in Presence of 
Nickel. E. F. Armstrong and T. P. Hilditch {Proc, Boy. Soc.. 
1919, [i], 96, 137 — 146). — Experiments on the rate of hydrogena- 
tion of a number of unsaturatod fatty oils in presence of finely dis- 
seminated nickel have revealed a close analogy between this reac- 
tion. and the hydrolysis of glu cosides in presence of enzymes. The 
experiments were made with olive oil, cotton-soe<l oil, whale oil, and 
hnseed oil at about the rate^ of liydrogenation lacing deter- 

mined by measuring the volume of hvdrogeu entering and leaving 
the system by means of water meters. The time-absorption curves. 
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X • ^livA oil are all characterised by an initial 

except rn change of direction to a 

linear segment, f ol T . . ^ ^ subsequently more 

the start, rHhmic ^ ^ ^lnimolecular 

never approach th r>nr+ions represent (1) the hydrogenation 

rf'^yoeridl lesr^turated than olem, and (2) the hydrogenation 

o&f. Since they arejrn.^^^^^^^^ 

sideTSn of thVpLibiiities, it is concluded that it Is the action 
sideration or t p ^ moreover, that the forma- 

fLfoVan unlble complL between the nickel and the unsaturated 

and others (A., 1913, 

i, Sht v« 2;. — ‘i.;rs 

most other enzymic influence of the products of change. 

allowance has been made or the mfluenj^o^l^ ^semblance to those 

The enzymes and the mechanism of the reaction 

obtained in the c . ,i eases involving the formation and 

is probably similar com^und. In each case 

Ito'EreLtsTiE pi«« i" ■« 

The action takes p ace > dpp^nfk entirely on tlie production 

:nprrz'r;i:td-^ 

destroy or dirty this surface. . c 

Catalvsis VI. Temperature-coefficients of 

geneo^ Reactions. N.lr.itan- Dhar (Proc. K. 

Imsferrlam, 1919, 21, 1041?— 1047. Compare T.. 1917, 

—A theoretical paper in which it is shown that it is im^ssible o 
establish a relation between the order of a reaction and its tem- 
perature-coefficient in heterogeneous systems. The temperature- 
coefficients of catah-.ed and non-catalysed reactions are also con- 
sidered. ^ 

Neutral Salt Catalysis [Corrections]. Herbert 8, Harnf-d 
(.7. Amer. Chem. Soc., 1919, 41, 1092).-A correction of a previous 
paper under the same title (compare A., 1918, ii, ^ 

following corrections are made: p. 1463, the equation 2 ^ 
IO' = HrO-}-r-fO. instead of Tm, + IO' = H.0 4-IO,^ p- 14^ 
Et-Ei instead ofEi--Er, p. 1478, in table VII all figures in the 
column E] should be positive instead of negative, ®P ,, 

E,-¥E, should be E,-Ei; and on p. 1479 in table VIII m «« 
column KxlOyo. 1414 should be substituted for 13-14^. ^ ^ 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 406 


Elements in the Order of their Atomic Weight. Raymond 
SzyMANOWITZ {Ghem. 1919, 119, 58 — 59. Compare A., 1918, 
ii, 436). — A further discussion on the atomic weights of the ele- 
ments based on the condensation theory of their formation. 

J. F. S. 

The Position of the Electron Orbits in the Atom and 
the Periodic System of the Elements. P. Ehrenfkst (C/iem. 
]^eekhlad, 1919, 16, 1037 — 1044). — A lecture delivered before the 
yederlandsche CTiemische Vereeniging in Maastricht. W. S- M. 

Mathematical Investigation of the Stability of 
W. Stewart's Atom. Lkonard C. Jackson {Phil. Mag., 
1919, [vi], 38, 256 — 266). — A mathematical paper in which the 
stability of the atom as conceived by Stewart (A., 1918, ii, 395) 
is considered. The conditions for the equilibrium and stability of 
the atom are obtained, and they are applied to several special 
cases for the helium, lithium, and glucinum atoms. It is found 
that, ill each case tried, equilibrium cannot be maintained in- 
definitely for the inner ring of negative electrons, even in the 
mtire absence of external perturbing forces. Thus, on the atomic 
;heory considered, instability is placed to the account of those 
jlements which are found to be the least stable in reality. The 
second alternative put forward by Stewart has not been investi- 
gated mathematically, and in view of the fact that the Stewart 
atom explains physico-cliemical facts so well, the author points out 
that some such alternative suecre=;tion may he reasonably expected 
to give an atom which is more amenable to ordinary dynamics and 
more successful in explaining physical phenomena. J. F. S. 

Struoture of the Atomic Nucleus and its Tendency to 
Disintegrate. W. Kossel {PkysikaL Zeitsch., 1919, 20, 265 - 269). 
—A theoretical paper in which the view is advanced that elements 
of even atomic number up to the value 20 are composed entirely 
of helium nuclei; beyond this point, the atomic weights indicate 
the possibility of mixtures. Various cases are considered where a- 
and jB-disiutegrations may occur. The author introduces a func- 
tion z which depends on the atomic weight, and is represented by 
i=i/2-*V, where .4 is the atomic weight and N the atomic 
number. The value of z is plotted against the atomic weight, and 
the curve thus obtained sho^vn to be j)ractically horizontal up to 
atomic weight 40, and then it rises in practicallv a linear manner. 

J. F. S. 

Constitution and Structure of an Atom of Nitrogen. 

Hawksworth Collins {Ckrtu. AVw'.f, 1919, 119, 29 — 30). — A 
theoretical paper in which it is suggested that the nitrogen atom is 
®adeup of two hydrogen atoms and one carbon atom. This result 
13 reached from a consideration of the theoretical and experimental 
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results of Rutherford, J. d. Thomson, and Collie and Pattersou, 
and from a consideration of the relative volumes of the atoms. 
Thus, the relative volume of an atom of carbon at 15'^ in all 
carbon compounds in which the element is united to other elements 
by single bonds is 0'71. The relative volume of an atom of 
hydrogen at 15*^ when united to an atom of carbon in the “first 
position’' is always 15‘25. The relative volume of an atom of 
hydrogen at 15^ when united to an atom of carbon in the “ fourth 
position” is always 5 ‘76, The relative volume of an atom of 
nitrogen at 15^ when united by single bonds to other elements is 
0“71. The relative volume of an atom of nitrogen at 15^ when 
united to a carbon atom by three valencies is 15'96 = 0‘71 + 15*25, 
The relative volume of an atom of nitrogen at 15® in nitrates and 
nitrites is 21‘72~0'71 + 15'25 + 5‘76. The above results show that 
the two hydrogen constituents of nitrogen are capable of beimr 
expanded from negligible volume to 15-25 and 5'76 respectively 

J. F. s' 

Characteristic Ultra-red Frequencies of Diatomic Bohr 
Gas Molecules and the Specific Heat at High Temperatures. 

Gekda Laski {PhysiJcd. Zeitsch,, 1919, 20, 269 — 274) —A mathe- 
matical paper in which it is shown that, in the sense of Bohr’s 
theory, the molecular model of nitrogen consists of two positive 
nuclei of charge 7e separated 9*1x10“® cm. from each other. 
Near each nucleus are two rings, an inner ring of very small radius 
containing two electrons, and an outer, bivalent ring of radiu.s 
8‘05 X 10“® cm. containing ten electrons. The plane of the outer 
ring cuts the molecule symmetrically in two. This molecular 
model corresponds with an atomic model in which a univalent 
inner ring of two electrons encircles a nucleus, and concentric with 
this there is a bivalent outer ring of five electrons. The oxygen 
molecular model consists of two nuclei of charge Se, two inner 
rings each containing two electron? and an outer bivalent ring of 
twelve electrons. The oxygen atom model consists of an inner 
univalent ring of two electron? and a l)i valent outer ring of six 
electrons. J. F. S. 

Distribution of Two Kinds of Atoms in the Regular 
Frankenheim-Bravais Space Lattices. G. Tammann {Nadir. 
Ges. TFus. Gotfinyen^ 1918, 190 — 234; from Chem. Ze.nfr.. 
1919, i, 781—782). — E.xperiments on the reaction limits of mixed 
crystals show that the distribution of two kinds of atoms in a 
stable complex cannot occur irregularly in accordance with the 
laws of probability. In the formation of mixed crystals, a dis- 
tribution occurs with the help of diffusion. After slow cooling of 
a mixed crystal in which the orderly arrangement of the different 
atoms has taken place at a higher temperature, a very regular 
distribution without appreciable variation can permanently persist, 
as is shown by the fact that the reaction limits are not displaced 
in the direction of greater concentration of the less active atom 
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after weeks or months. The crystalline form of well-defined mixed 
crystals does not differ from that of their components. In similar 
directions, the properties of mixed crystals are generally as equi- 
valent to one another as in unmixed crystals. Exceptions are 
Dund to this rule, however, since in many cases double refraction 
as been observed in mixed crystals the components of which 
jrystallise m the regular system. The distribution of the atoms 
5 not definitely determined by the postulate of equivalent direc- 
ious, but becomes definite when the conception of intimate admix- 
-ure (which occurs at the temperature of rapid diffusion of the 
items) is also introduced. The requirement may be summarised 
;ii the statement that accumulations of similar atoms do not occur 
the perpendiculars and that the number of lattice perpen- 
diculars of a group is at a minimum. This type of distribution 
of atom is termed normal.” Two other types of distribution are 
of interest: (1) such as fulfil the requirements of symmetry but not 
of most intimate mixture, and (2) those which, whilst having 
intimate mixture, possess a degree of symmetry lower than that 
required by the^ type of lattice. The normal type is the most 
stable, since, in it, only transitory local changes can be caused by 
diffusion. Mixed crystals of the third type cannot be optically 
distinguished from normal crystals into which they should be trans- 
formed by rise in temperature. Fran ken heini and Bravais have 
distinguished three types of regular space lattices; the cube, the 
corners of which are occupied by atoms, is the lattice element of 
tlie first, the 8-point lattice. Tf an atom is considered to be placed 
ill the centre of the cube, the 9-point lattice is obtained, whilst 
the 14-poiiit lattice is derived by the introduction of atoms at the 
centres of the faces of the cube in the 8- point lattice. There are 
two possible ways of determining the normal distribution in these 
lattices. Either one can choose the corresponding groups in 
certain directions from the series of groups of lattice perpen- 
diculars, the similar groupings round which arc prescribed bv the 
requisite relationshi]>s of mixture, or rme can dissect the lattices 
into component lattices. The latter method ha= marked 
advantages, but the mixture re]ation>liipv are thereby definitely 
fixed. The distribution of the atoms in tlie various' lattices is 
discussed. The reaction limits of mixed crystals have been studied 
ill such series which have a normal arrangement of atoms. The 
jolubility of hydrogen in palladium, and the limit of this solu- 
bility, indicates an instance in which the agent penetrates the 
lattice; an atomistic explanation of this limit is given on the 
assumption of a 14-point lattice. In the cases of series of mixed 
crystal? of gold with copper or silver, the reagents do not ]^enetrate 
e mixed crystals. The atomistic constitution is verv closeiv 
connected with the different action limits. The difTeriiicr action 
laitsof different reagents which, for example, withdraw the copper 
rcm the mixed crystal, are explained on the assumption that the 
^ents require differing numbers of copper atoms for their action 
; are only to be* found in differing directions. II. W. 



ii. 408 


ABSTEACTS OF CHEMICAL PAPEES. 


Valency Isomerism. J. V. Dubsky {Chem, Weekhlad, 19 j 9 
16, 984 — 995). — A summary and discussion of some recently 
investigated cases of valency isomerism. W, S. 

Physical Nature of Valency. W. Kosskl { Naiur . 
wiss., 1919, 7, 339 — 345, 360 — 366; from C'Aem. Zentr.^ 1919 ^ 
iii, 83 — 86). — The behaviour of carbon in exhibiting a constant 
valency, previously considered as particularly simple and typical 
must be regarded as exceptional when compared with the 
majority of elements in which the polar character is marked. Id 
general, a distinction must be made between heteropolar and homo- 
polar linkings. The former not only occur more couimouiy, but 
also correspond with the best defined characteristics of valency. 
The double molecules of elementary gases may be regarded as 
examples of the latter, and in this connexion the polar neutrality 
of carbon appears exceptional The position of carbon among the 
elements indicates its quadrivalency, but this should be positive 
from analogy with the preceding elements and negative as judi^ed 
from its successors. Also, the maximum co-ordination number of 
carbon and its neighbours is four. A certain stability is thereby 
caused which is not generally associated with homopolar character, 
and since similar external conditions are only otherwise associated 
with silicon (and even then not in the same degree), carbou 
occupies an almost unique position, which, though rendering it 
able to form an exceptional number of compounds, makes it quite 
unsuitable for a general study of valency. The electro-chemical 
valency theory of Berzelius has been repressed, not only by reason 
of the preponderating developments of the chemistry of carbon, 
but also by the apparent necessity of attributing an opposite charge 
to the two similar portions of a molecule, such as that of hydrogen; 
this difficulty is removed by the conception of electrons. The 
electric forces need no longer be regarded as proceeding from the 
atom as a whole. The individual components exercise attractive 
force towards one another, and may thus cause the union of atoms 
without leaving the latter and causing them to be discharged, 
or certain components, symmetrically arranged, may form a uniting 
bridge between the atoms. The gradual transition from this tvpe 
of union to that in which the atoms appear as polar (in which the 
components have passed from one atom to another and the atom 
as a whole may be regarded as discharged) is perfectly natural. 
Bohr's hydrogen model represents the most complete representa- 
tion of a homopolar molecule. The author gives a historical 
review of the attempts made since the introduction of the con- 
ception of electrons to represetit atomic structure and valency with 
the aid of Ihe quantum theory, and discusses the models of Stark, 

J, J. Thomson, and Rutherford, together with Bohr's modification 
of the latter. Since the latter assumes that the electrons of an 
atom invariably follow their paths in regular order, which is neces- 
sary for equilibrium, and since their motion must act externally, 
as if the charge distributed itself uniformly over the path, the 
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Diodel must appear externally as a symmetrical form, the 
action of which, after reception or expulsion of electrons, must be 
governed by the total charge which it has received as a whole. 
'I’lie action of such charges can be calculated with considerable 
certainty on the assumption that the charges are uniformly dis- 
ributed, that is, that the resultant charge acts at the centre. A 
jarticuiarly simple electrostatic theory of valency of heteropolar 
jompounds is thus obtained. The process of the union of atoms 
occurs in two stages, the first consisting in the exchange of 
electrons, the second in the union of ions. The meaning of the 
xegular (X)urse of polar valency activity in the periodic system is 
discussed. For example, the potassium atom has 19 electrons, 
which are diminished to 18 when it becomes ionised. With 
chlorine, on the other hand, the number of electrons is increased 
from 17 to 18 when the free element becomes ionised. Inactive 
argon has itself 18 electrons, and this number is also attained by 
multivalent elements, more distant from argon in the system, in 
file ionised state. It may be generally stated that the strongly 
polar elements surrounding the rare gases attain the same number 
of electrons as the latter when combined. The arrangements of 
electrons in the rare gases are the most stable, and are the only 
les which permit the reception of electrons. 

Amongst elements of the type of the rare gases, the common 
rrangement of electrons occasions repelling forces when the atoms 
pproach one another. On the other hand, alteration in valency 
i attributed to alteration in the charge of the nucleus, which, in 
oujunction with the constancy in number of the electrons, imparts 
I varying total charge to the atoms. The properties of such simple 
itouuc models, having a central charge surrounded by an 
mpenetrable zone, can readily be calculated. Although the atoms, 
in consequence of integral increase in the total charge, unite in 
integral ratios, there is nothing in the nature of the model which 
points to the exercise of special forces in spatially fixed directions, 
&s is indicated by the usual structural formul®. Actually, atoms 
frequently exhibit combining powers which cannot be classed with 
the definite valencies; Werner’s complex compounds provide the 
best known example of this type. A number which represents the 
degree of charge, and which is identical with the number of chief 
'■alencies, is peculiar to each atom of a polar compound. A 
neutral molecule, for example, must contain equal charges of either 
gn; two such molecule^s, however, may yield a third neutral 
lolecde with the help of the attractive forces of their disengaged 
barges of opposite sign. On the other hand, the degree of charg- 
ing determines the affinitv of one atom for another, and the "vvork 
«ary to separate them. This work governs the frequency of 
»paration (degree of dissociation of the compound), and the power 
^1 a substance to yield ions dojumds, therefore, on the valency of 
atoms. Elements, such as gold, whioli posse.'^s high valency 
jud small volume, are particularly adapted to function as nuclei 
IB comple.^t compounds, and this pro per tv is common to all elements 
VOL. CXVI. ii. 17 
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which have one or both of these characteristics. This point of 
view is further illustrated by reference to the hydrogen compoundg 
of the elements at the negative end of the periodic table. The 
acidity decreases from fluorine through oxygen to nitrogen in pro. 
portion as the hydrogen is more firmly united in consequence of 
increased nuclear charge. Similarly, in the groups of the periodic 
system, hydrogen should be progressively less firmly retained as 
the atomic volume of the second element increases; this is the case 
in the sixth, but not in the seventh, group. Thirdly, every atom 
should detach hydrogen ions from electrostatically weaker atoms 

Thus the 0 of water removes hydrogen ions from compounds of 
those elements which are placed to the right and below it in the 

periodic classification. On the other hand, the N of NH 3 is more 

potent than 0 , and therefore removes hydrogen ions from water 

to form NH and OH. 

The behaviour of elements exhibiting various degrees of oxida- 
tion, or, more exactly, the maximum degree of hydroxy lation of 
such oxides, affords further possibilities of application for the 
theory. Such compounds cau decompose in two ways, yielding 
either hydroxyl or hydrogen ions. If a definite assumption i?; 
made with regard to atomic radius, the work involved in the dis- 
sociation of such compounds within the periodic system can be 
exactly calculated. Highly charged ions are too unstable to be 
found free in aqueous solution. Electrostatic attractive forces are 
capable of representing the forces of valency with such exactitude 
that it appears doubtful whether other forces are involved. A 
complete representation of the atoms is necessary if the forcCvS in 
polar molecules are to be exactly ascertained and the dissociation 
tensions and heats are to be calculated, and, more particularly, if 
the laws governing homopolar compounds are to be investigated. 
The experimental methods consist in observations of the natural 
vibrations of the atoms (Ron t gen and optical spectra, etc.), and 
of the forced vil)rations of the electrons of the atoms (refraction 
and dispersion of light, dispersal of Rbntgen rays). The complete 
representation of the forces which determine the valency action of 
atoms involves, not only electrostatic, b\it also electromagnetic, 
principles, and. in a subsidiary degree, the aetion quantum. 

H. W. 

Alignment Chart ior the Solution oi Molecular Weight 
and Vapour Density Problems. Leslik J. Harris 
A 1919, 119, 49 — 51). -A chart, on the principle of the slide 
rule, is described whereby from weight and volume measurement? 
the vapour density or molecular weight of a gas may be directly 
read. J. F. S. 

Automatic Extraction Apparatus. Joseph Tcheesiac 
(T., 1919. 115, 1090—1092). 
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Manufacture of Metal Chlorides. William Heap and 
Edgar Newbery (Brit. Pat., 130626).— The anhydrous chlorides 
of aluminium, magnesium, cerium, and other rare earths are 
obtained by treating the oxides, or a salt with a weak acid, such as 
the carbonate or oxalate, with carbonyl chloride at a ’suitable 
temperature. With alumina, a temperature of 350-400° is 
required; magnesia, 500 — 600°; and cerium oxide, 650°. The 
carbonyl chloride may be replaced by a mixture of carbon mon- 
oxide and chlorine, passed over a catalyst, such as animal charcoal, 
before reaching the metallic oxide, and the process may also be 
used for dehydrating hydrated chlorides of the above-mentioned 
metals, Although the patent only applies to the above metals, the 
reaction is general, and is particularly useful also for the pre- 
paration of anhydrous calcium and ferric chlorides. G. F. M. 

preparation of Hydrobromic Acid^ using Potassium 
iromide, Sulphuric Acid, and Stannous Cliloride. Alwvn 

icKLES {(Jhetn. 1919, 119, 89). -To '2o c.c, of a solution 

f potassium bromide (90 grams of the salt in loO c.c. of solution) 
-ere added 0*2 gram of stannous chloride and 3-4 c.c. of concen- 
rated sulphuric acid; by distillation at 120—127°, a solution of 
ydrogen bromide was obtained which was free from tin and almost 
ree from hydrogen chloride, the yield being 95%. If a larger 
[uantity of atannoua chloride is used, the distillate contains tin 
,11(1 hydrogen chloride. G. S, 

Compounds oi Arsenious Acid with Iodides oi Multi- 
ralent Metals. R. F. Wkixland and Paui. Gruhl {Arch. Pharm,, 
l5li, 255, 467 481). The loditles ot a number of bivalent light 
mil heavy metals, as well as that of ahnniiiium, form compounds 
ft'iih arsenious acid. When the moderately conceutratecl solution 
of the iodide, saturated in the hot with arsenious acid, is allowed! 
10 cool, the compound, sometimes together with a little free 
arsenious acid, separates in small crystals, which have no distinct 
crystalline form, or consist of well -formed, microscopic, hexagonal 
leaflets. The following compounds have been thus prepared : 
GlL.3As.>0;^,8Ho0, Mg(or Ca or Sr)I.i,3As.,0.^.12H.>0. 

BaL,3As.O,,9H^O^. ' 

M,.3 As., 03,10H.>0, Mn(or i'e or Co)L,4As.,0<„12HoO. 

NiL,4As.O„10ILO, 

A11;;,Ga\s_. 0.5,18( ?)ILO, and LiI.2As.)03,3Ho0. In general, the 
tWacters' of the iodides are suppressed in these compounds, 
to resemble more the aiveuites of the metals. In dry 
jinliey are moderately stable, but gradually become yellow or 
brown, with conversion of the arsenious to arsenic acid in the case 
the alkaline earth compounds and oxidation of the metal with 

17—2 
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the ferrous and mauganous compounds ; this decompo&itiou is 
rapid with the ferrous, manganous, and aluminium compounds, and 
may be accelerated by heating the compounds in the air. ^ 
vacuum over sulphuric acid or in a current of hydrogen at 100<^ 
the water of crystallisation is completely lost with only' minimal 
decomposition of the compounds; part of the water is reabsorbed 
from the air. The cobalt salt is pale red, the nickel salt palg 
green, and the rest colourless. With the exception of that of 
magnesium, these compounds are sparingly soluble in water, and 
when heated with water they appear to undergo partial dissocia- 
tion into the iodides and arsenious acid. When the solutions are 
evaporated, salts richer in arsenious acid, but of no simple formula 
separate out, owing to the fact that the iodide is not in excess as 
it is in the solutions from which the compounds are originally 
deposited. 

The constitution of the compounds is discussed, and the con- 
clusion is drawn that the anion is formed by union of the mole 
culea of arsenious anhydride with the iodine atom or atoms, whibt 
the metal forms the cation. 

Solutions of chromic and stannous hydroxides in hydriodic acid 
take up arsenious anhydride, but complete decomposition occurs 
on evaporation. 

Compounds of antimony trioxide similar to the above were uu- 
obtaiuable in aqueous solution, but this oxide dissolves in fused 
potassium iodide, giving the amber-yellow, transparent, crystalline 
compound, 8Sb203,K20,2KI. 

Arsenic trisulphide is insoluble in potassium iodide sohitiou, 
even on boiling, and solutions of thioarsenites in potassium iodide 
solution fail to give arsenic trisulphide compounds analogous to 
those of arsenious anhydride. T. H. P. 

Freezing ol Silicic Acid Coagula and the Problem oi the 
Hydrates of Silica. I. and II. B. L. V anzktti {.lUt Ii. ht. 
Veneto Sci., 1915—1916, 75, 261—266; 1916—1917, 76, 

287 — 292). — The author describes results of experiments follow- 
ing up the work of G. Bruni {Rend. soc. chim. Rom,, 1905, 3, 2) 
on the comparison of the dehydration of silicic acid gels by 
evaporation and freezing. It is found that with gels varying iu 
initial concentration from 3 to 10% of silica frozen at about -20°, 
the final ratio of water to silica depends principally on the 
initial concentration being higher the more water was initially 
present. Substantially the same conditions were reached for 
dehydration by freezing at —17*^ as for drying in air at constant 
temperature and humidity. A marked influence in the age of the 
gels was Observed, similar to that noted by van Bemmelen, in that 
with older gels freezing produced a much more advanced dehydra- 
tion, The results are regarded as in agreement with the absorp- 
tion theory and as giving no support to the view that speci'a’ 
hydrates of silica are concerned. 

In the second paper further experiments are detailed in which 
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both the time of drying was greatly prolonged at normal tempera- 
ture (15°) and the degree of cooling greatly increased for the freez- 
jjg experiments, mixtures of carbon dioxide and acetone, and liquid 
jjr being^used. The results confirm the previous ones for shorter 
jeriods and higher temperatures. As before, it was found that 
•be final composition depends entirely on the initial concentration 
the ago of the gel, and not at all on the temperature of freez- 
ing- This independence of the gel state of temperatures down to 
^200° is regarded as contributing a new datum to the granular 
theory of the gel constitution . Whilst the status of the last traces 
of water not removed by freezing cannot yet be decided, the results 
illustrate the relationship of silicon and carbon and their relative 
positions in Mendeleev's system; in both cases, in the process of 
evaporation of water, there is manifest a tendency to the separa- 
lion of the anhydride passing to conditions of maximal stability, 
in the one case as solid, in the other as gas. 

Chemical Abstracts. 

Selective Combustion of Carbon Monoxide in Hydrogen. 

pKic Keightley Rtdeal (T.. 1919, 115, 993—1006). 

Sodium Hypocblorite. Malcolm Percival Applebev fT, 
119.115,1106—1109). 

Action of Copper on Sodium Nitrite. alter Peters 
ItiUcJi. anorfj, Chem., 1910, 107, 313 — 316). — Experiments are 
pscribed in which metallic copper was warmed at G0° with a 5% 
jueous solution of sodium nitrite, in presence of carbon dioxide, 
ir being excluded from the reaction vessel. Decomposition of the 
itrite occurred with evolution of nitrous gases. Analysis of the 
as and of the residual solution showed that the former contained 
itrous and nitric oxides whilst the latter contained nitrate. The 
ecoraposition of the nitrite is not catalytic, but chemical, involving 
imuitaneous oxidation and reduction. It has not been found 
lossible to represent the reaction by an equation. Other metals, 
iifhaslead, iron (filings), and cobalt dissolve in the nitrite solu- 
ion, but without evolution of gas. In the case of cobalt, sodium 
!Ql)alkimtnte is formed in solution. E. n. R. 

Manufacture of Strontium Peroxide. .Iames IkcuANAx 
biiBCE, jun. (Brit. Pat., 130840). — Strontium oxide combines 
directly with oxygen under a jucssure of 105 — 126 kilos, per sq. 
t®- at a temperature of 400- ;)nO' , The resulting peroxide con- 

I sover 85% of SrO^. and reselnl)]e.‘^ barium peroxide in physical 
^ G. F. M. 

%drous Phosphates, Arsenates, and Vanadates of 

Ahadori (Aiti L. 1st. IVnrio Sci , lOlG— 1917, 76, 

^33).^Thermal studies of the systems Pl)0-P.O-,.PbO-AR.p„ 

I described . The invest igation was suggested by the 

of these compounds to the calcium derivative? a? in Thomas 
in the work of Kroll. Formation of compound? with lead 
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oxide occurs in the diminishing order PjOr,, AsjOj, and V^O^. The 
PbO content is upwards of 66'66% mol. The phosphates, arsenates 
and vanadates are pyro- (as P205,2Pb0), ortho- (as PjOgjSPtO)’ 
and octa- (as P.^O-,8PbO). In addition, there is an anqpthophos- 
phate, 2P205,5Pb0, and a metaphosphate, P^O^jPbO, A tetra- 
arsenate, As2^o,4PhO, is probably also formed. 

ClIEMICAL AbSTHACTS. 

Thallium-Tin Alloys. Paul Fuch.s {Zeilsch. aiiorg. Ckem. 
1919, 107, 308— 312).— A thermal investigation of the alloys of 
thallium and tin has shown the existence of a eutectic point at 
166^ with 30 at. per cent, of thallium. The eutectic horizontal 
extends from 0 to 73 at. per cent, of thallium ; with a greater pro- 
portion of thallium the alloy forms homogeneous, mixed crystals. 
Alloys with less than 73% of thallium show on cooling, in addition 
to the arrest point at the eutectic temperature, a second arrest at 
144 ‘5°. This arrest point represents the transition point of 
thallium, lowered tlirougli tlie influence of the tin from about 23 P, 
the transition point of pure thallium . In the mixed crystal region, 
that is, from 73 to 100% of thallium, the transition point is lowered 
approximately in proportion to the amount of tin present. The 
arrest point at 144’5'^ is the transition point of saturated ?uixed 
crystals containing 73 at, per cent, of thallium. E. H. B. 

Aluminium and a Double Salt. E. HATi'RMn.’KY PoDoEfi 
{Chem. Xen'S, 1919, 119, 64).— When aluminium foil is submitte<l 
to the action of dilute nitric acid for seven to eight weeks it dis- 
solves, and on evaporating the solution a light grey, colloidal ma?? 
containing some free acid is obtained. This solid is nearly all 
hydroxide, and on exposure to a moist atmosphere is eomnletelv 
converted into hydroxide. ,T. F. S. 

Ternary Alloys of Aluminium with Magnesium and 

Copper. Rudolf Vor.RL {ZciUch, anorg. Chern,, 1919, 107,; 
265—307). — A thermal and microscopical study lias been made of| 
ternary alurainium-maguesium-copper alloys containing up to 55*o 
of magnesium and 54% of copjier, and from the results the solid, 
triangular equilibriiun diagram limited by the phases Al, AliCu, 
and Al.jMg^ has been constructed. It is known that, with copper, 
aluminium forms mixe<l crystals containing up to 4% of copper, 
whilst with a greater proportion of copper an eutectic of these 
mixed crystals and the compound AbCu is formed. It is now 
found that aluminium also forms mixed crystals with magnesium 
with a maximum magnesium content of 6%. Witlfmore than tins 
proportion of magnesium a second mixed crystal constituent appears 
containing the coni pound AI.^Mg4. This constituent being hard and 
brittle, the presence of more than 6% of magnesium in these alloys 
is likely to be disadvantageous. 

The compositions of the teniarv alloys examined were so chosen 
that seven sections of the AI-AUCu-AlgMgi diagram could be con- 
atructed, and from them the cnmrlete three dimensional diagram 
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deduced. These sections and the complete diagram are fully dis- 
cussed. The following constituents occur in the ternary alloys: 
ternary mixed crystals of the three elements, ternary mixed crystals 
containing Al^Cu, a ternary compound, AlfiMg 4 Cu, and binary 
Al-Mg mixed crystals. When a polished section of a ternary alloy 
■9 etched with concentrated nitric acid, the mixed crystals contain- 
ng AI 2 CU are blackened in about half a minute, the crystals of the 
j;ernary compound become brown to black much more slowly, the 
oiixed crystals of the series containing more than 6 % of magnesium 
become yellow, whilst the ternary mixed crystals rich in aluminium 
remain bright. On adding a drop of water to the nitric acid the 
black AlgOu mixed crystals become bright red owing to the deposi- 
tion of copper, whilst the ternary compound rapidly blackens. A 
number of photomicrographs of different alloys are reproduced. 
The ternary compound forms crystals which are hard and brittle; 
consequently, it is an undesirable constituent. 

Binary alloys of aluminium with 1 — 10% of magnesium show a 
secondary arrest point at 584°, with 2—5% of copper at 513 — 529°. 
and with both magnesium and copper present, between 557° and 
564 ° It appears probable .that this thermal effect is due to an 
allotropic change of the aluminium induced or accelerated by the 
foreign constituent. The aluminium used contained some iron and 
silicon, but no microscopic evidence of the formation of an eutectic 
Titli either of these elements could be detected. A similar arrest 
point was observed by Gwyer (A., 1908, ii. 284) with aluminium 
alloys containing nickel and cobalt. The possibility of allotropic 
change of the aluminium does not explain, however, the increase in 
tensile strength which aluminium alloys containing magnesium and 
copper undergo after heating to about 500° and cooling to the 
ordinary temperature. This phenomenon cannot vet be explained. 

E. H. R. 

Regularities in the Chemical Action of Gases on Iron 
and its Componnds with Non-metals at Hig:h Temperatures , 

FfliEDEicH Schmitz (Stohf n. 1919, 39, 373 — 381, 406 — 413: 

frcm Chem. Zerttr., 1919, iii, 6 — 7).- -When pure hydrogen is 
passed over strongly heated technical iron or is blown through 
molten iron (pig iron, ferrous alloys, steel), the non-metals which 
are present in the free or combined state are converted into the 
corresponding gaseous hydrides ; the behaviour of pure non-met-al? 
(carbon, silicon, arsenic) is similar. The hydrides dissociate to some 
extent at the high temperature, and the nascent hvdrogen, in the 
absence of oxygen, can reduce silica, even at 700°, to silicon 
hydride. T^^ salts of iron are converted at elevated temperature 
nthepresenro of hydrogen into iron and free acids. If, on the 
tberhand, iron is ignited in a gaseous hydride, hvdrogen is liber- 
it*d, which, in part, diffuses into the iron, and the non-metal or 
radicle combines with the iron. Under definite external con- 
'iitions of temperature and pressure, an equilibrium is set up for 
non-metal ; a definite relationship between hydrogen and non- 
®phl]ic hydride is established , at which neither cementation nor 
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tempering occurs. In an atmosphere of pure hydrogen or nitrogen 
at an elevated temperature, both carbon and silicon can diffuse into 
solid iron without previous formation of gaseous substances. 

Compounds of iron, oxygen, and the corresponding non-metal are 
formed when metalloid compounds of iron are ignited in pure 
oxveen. If these compounds contain carbon, sulphur, or arsenic, 
thev decompose at a higher temperature yielding femc or ferrous 
oxide and the gaseous oxide of the metalloid. If iron is w 

a caseous compound of a metalloid, which can be replaced by hydro- 
gen, and oxygen, a compound of iron, oxygen, and the non-meta or 
hvdrocen is first produced. Such compounds, which contein phos- 
phorus and silicon, are stable when the temperature is raised; 
aose however, in which carbon, sulphur, arsenic, and hydrogen 
are present decompose at a slightly increased temperature, pving 
ferric or ferrous oxide and gaseous compounds of the non-metal or 
hydrogen with oxvgen. Nitrogen has no action on non-metals 
present in solid or 'liquid iron. The diminution in the carbon con- 
tent frequently observed after ignition in nitrogen, becomes pro- 
greskvelv smaller as greater care is taken to free the nitro^n from 
Sxvcen and gases containing oxygen. • H- W, 

Alloys of Iron and Nickel Deposited Electrolytically. 

P. Benvenuti {Affi R. 1st. Veneto _S«., 1916 , 76, 4 j 3 — 477 ).- 
The author reviews the work of Bruni and Amadon and other ex- 
perimenters in depositing alloys containing nickel and iron, and 
describes his own investigations to discover the best conditions for 
producing the deposit. The composition of the bath and its rela- 
tion to the composition of the allov deposited is discussed from his 
data. The physical stnicture of Ni-Fe alloys of different composi- 
tion is shown in photomicrographs. Tables show the atomic % of 
iron varying from 2 to 97 , the duration of the electrolysis, the 
weight o"f the alloy deposited, and the weight and % of the iron 
contained in the deposit. Iron in the alloy was estimated volu- 
metrically by permanganate. The cell was maintained at 25° 
(±0*T°) in a thermostat and platinum electrodes were used.^ Each 
electrolysis lasM about eight hours. Current was maintained at 
25 milliamp. and the current density at the cathode was 0‘5 ampere 
per sq. dm. The two metals mav be easily deposited simultaneously. 
An ammonium tartrate bath with less than 7Z% or more than TS'lf, 
of iron givee deposits containing more and less iron respectively 
than is contained in the solutions. A bath containing 26% of nickel 
and 74% of iron deposits an alloy of the same composition, which is 
that of stable equilibrium at ordinary temperature and pressure, 
and is also that of the eutectic alloy, and that of the saturatecl 
solution, the meteoric mineral t^enite, solid solution of iron m 
nickel, and of kamazite, solid solution of nickel in iron. The 
deposits by ^the current are such as to indicate in the 
the co-existence of two types of saturated solid solution. ^ 
study of the electrolytic potential supports the hypothesis 
posed above. The micrographic study of the deposits fumis e 
evidence of the presence of two sfrurhires in all the alloys, w a - 
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ever may be their composition. It is probable that in the course 
of their deposition, the alloys J’e-Ni electrolytically tend, without 
j-eunitin^, towards the state of equilibrium of nickeliferous iron in 
the original meteorites. Chemical Absthacts. 

jj^etaoric Nickel-Iron and the Polymorphism oi Carhon- 
[jon, (1. Tammajin (Nachr. Oesh W%&s, Gottingen^ 1918, 
258 ^ 266 ; from Ghem. Zentr.j 1919, i, 806 — 807). — According to 
Osmond and Cortaud (A., 1904, ii,* 135), tsenite is to be regarded 
as a particular phase, since it is sharply separated from kamaoite, 
particularly after being etched. The author, however, is more 
mclined to regard it as a deposit in kamacite rather than to con- 
sider that the substances represent two phases in equilibrium with 
one another. According to the recent experiences on the reaction 
limits of chemical agente on mixed crystals, two portions of a con- 
glomerate which show widely differing behaviour towards reagents 
are not necessarily to be regarded as distinct phases. The deter- 
miaation of limits of action in technical nickel-iron is rendered 
impossible by the presence of oxygen. It appears questionable 
ifUther taenite itself is homogeneous. If the latter is not regarded 
js a separate phase, there is no dif&culty in interpreting the meteoric 
jtmcture on the basis of the known equilibrium diagrams of nickel 
steels, and the meteoric structure may be assumed to be due to the 
crystallisation of the respective molten masses. In this case there 
must not be expected the normal, stable distribution of the nickel 
ind iron atoms, such as occurs in the space lattice of technically 
kmogenised nickel irons, but a different, unstable arrangement. 
Tte structure of meteoric iron shows the manner in which the distri- 
bution of both kinds of atoms in kamacite differs from the normal, 
tte atoms of the meteorite, like those of technical nickel-iron, prob- 
ably occupy the points of a ll-jxjint space lattice, the element of 
which is the cube with atoms at the corners and in the middle of 
the sides; the latter occupy the corners of an inscnbed octahedron. 
The difference between kamacite and technical nickel-iron may be 
eiplained by assuming that, in the former, the lattice perpendicu- 
lars parallel to the edges of tlie octahedron arh occupied by an 
abnormal number of nickel atoms. It is admitted that a form 
'Hch is unstable when heated may be permanent when it has 
eparated from the molten state. According to the author, there- 
ore, kamacite is a mixed crystal in which the distribution of the 
lickel and iron atoms is not normal, but of lower symmetry, similar 
5 the mi.xed crystals with double refraction. The taenite leaflets 
ire layers orientated on the octahedral planes, whilst plessite 
f«preseut€ potions richer in layers. Unstable forms, which are 
probably to be regarded as space lattice isomer ides, are also found 
io carbon steels. H. W. 

Ilonoclinic Poob^ Selenates of the Cobalt Group. 

H. Tctton (/W. Hoy. .W., 1919, [.4], 96, 156—184). 
‘'Continuing the crystallograjihic investigation of the salts 

17 * 
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of the series R2^(Se04)2j6^2^j author now reports the 
results of the examinatiou of the four salts in which M is cobalt 
and R is potassium, rubidium, cseaiuin, and ammonium. As in the 
case of the corresponding double ferrous selenates (this vol., ii, 
all four salts crystallise in the holohedral class of the monoclhut 
system and are isomorphous with the other members of the series. 
The relations between the four salts correspond exactly with those 
found in the case of the salts of the ferrous group. 

Potassium cobalt aelenate, K2Co(S604)2,6H20, a:6 :c=0‘7522- 
1:0-5062, 13 = 104017^ Df 2'530, M.V. 208-6. 

Rubidium cobalt selenate, Rb2Co(Se04)g,6HgO, a: 6 ic=0-7427' 
1:0-5019, i3=105''14^ 2-837, M,V. 218-49. 

Csesium cobalt selenate, C820o(Se04)2,6H20, :c=0‘7310 l > 

0-4989, 13 = 106^8', Df 3-094, M.V. 230*73.^ 

Ammonium cobalt selenate, (NH4)gCo(Se04)2,6H(gO, a:h:c^ 
0-7449:1:0-5031, ^ = 106°23^ Df 2-228, M.V. 218-1. 

Comparing the molecular volumes of analogous double sulphates 
and selenates of the difierent groups which have been investigated, 
it is seen that the replacement of one atom of sulphur by one of 
selenium increases the molecular volume by a quantity varying only 
between the limits 6-0 to 6‘8 units. In the simple alkali sulphates 
and selenates the increase is 6*5 to 6'8 units per atom substituted, 
The optical constants of the salts have been accurately determined. 

E. H.R. 

Action o£ Oxygen on the Precipitation o£ Metals from 
Cyanide Solutions. Oliver F. Waits [Ckm. Met. Eng., 1913, 
Ik#, 652 — 653; from Chem. Zentr.^ 1919, i, 811). — According to 
Crowe {(jhtm. Met. Kng., 1918, 19, 283), the precipitation of gold 
IS caused by hydrogen liberated by the sdnc, so that removal of dis- 
solved air from the cyanide solution acts favourably, since it pre- 
vents the loss of reducing agent by oxidation. The author, on the 
other hand, is of opinion that the gold is directly precipitated from 
its solutions by zinc in the same manner as is copper from copper 
sulphate solution# The solution of zinc in sodium cyanide only 
difiers from its solution in copper sulphate in that hydrogen is 
liberated in place of copper. The presence of oxygen is necessary 
for the rapid solution of zinc or other metals in cyanide solutions, 
whilst it has no influence on the solution of zinc in copper sulphate. 
Two simultaneous actions occur when zinc is placed in a dilute 
solution of cyanide containing gold. A portion of the zinc is 
dissolved by the double cyanide with precipitation of gold, whilst 
another portion is dissolved by the sodium cyanide with evolution 
of hydrogen ; only the former action is useful in the separation of 
gold. For every gram of hydrogen evolved, 32'6 grams of zinc are 
dissolved without precipitation of gold, whilst, also, the excess of 
cyanide with wliich the zinc reacts is not profltably utilised. This 
undesired solution of zinc is limited by the content of oxygen or 
air, which oxidises the polarising deposit of hydrogen. ^ Not only 
does dissolved air cause a loss of zinc, but it also diminishes the 



MnnSBALOOIOAL OHEMI8TRY. 


ii. 419 


Yield by expediting the re-solution of the precipitated gold in the 
game manner as it promotes the solution of metals in the treatment 
of ores with cyanide solutions. H. W. 


Mineralogical Chemistry. 


Theory of Magmatic Mineral-forming Agents. Johann 

Jakob [Zeitsch. an&rg. Chem.j 1919, 106,229 — 267), — An important 
part in mineral and rock formation has undoubtedly been played 
by the gaseous and more or less easily volatile substances present in 
the magma. Among these mineral-forming agents water is by far 
the most important; other agents discuss^ include hydrogen sul- 
phide, hydrogen fluoride, the oxides of carbon, sulphur dioxide, 
titanium dioxide, and a number of the less common metallic and 
iion-metallic oxides. A precise definition of a mineral-forming 
agent cannot be given, but it must possess the property of forming 
additive compounds with other substances present in the fluid 
magma. These compounds are supposed to be of the co-ordinated 
type and generally to form mobile, complex ions. Through the 
interaction of these complex ions in the magma the different 
minerals are formed. For the purpose of discussion, the magma is 
considered as a highly concentrated solution of tlie other constitu- 
ents in the mineral-forming agent; for example, in the case of 
water, as an aqueous solution. Hydrated forms of the different 
cxides present are probably produced, in which the elements can be 
supposed to exert the maximum co-ordinating power, with forma- 
tion of such compounds as [(H^ 0 ),Si( 0 H* 0 H)jH 4 and 
. [Mg(6H);(0H,),]. 

At the high temperature of the magma, water is comparatively 
liighly dissociated, and tlie hydrogen and hydroxyl ions combine 
with the hydrated compounds to form complex hydrated ions, 
through the interaction of which the different minerals are formed. 
New formal® of the co-ordinated type are suggested for some of the 
complex silicates. The same ideas are applied to the discussion of 
rock metamorphosis. E. H. R. 


Chemistry of Coal. I. Action of Pyridine on the Coal 
Substance. William A. Honb and Reginald J. Sar.iant 
(/’foc. Uoy. Soc.y 1919, [.1], 96, 119 — 136).— Experiments on the 
solvent action of pyridine on coal have shown that the presence of 
oxygen has an important retarding action, varying wuth the nature 
of the coal, on the extraction process. This is due to the oxidation 
the coal substance which may occur before or during the extrac- 
lon. Previous oxygenation of the coal renders it much less suscep- 
tible te the solvent action of pyridine. The presence of water in the 
pyridine also has a retarding influence. To obtain concordant results 

17* 2 
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it is therefore oeceesary to exclude air, to use carefully dried 
purified pyridine, and in addition to grind the coal to a standard 
mesh and to have a standard form of extraction apparatus. Such 
an apparatus is described in the present paper. The picoliueii 
extract about the same amount as pyridine, but, owing to their 
greater instability, they are less suitable as solvents. When the pyr^ 
idine extract, which may amount to more than 30% by weight of 
original coal, is again extracted with chloroform about 50% is dis- 
solved, According to Clarke and Wheeler (T,, 1913, 103, 1704), 
the chloroform effects a complete separation of the resinic from the 
cellulosic constituents of the coal, but the analysis of the pyridine- 
chloroform extract does not warrant the view that it represents even 
an approximately pure coal resin. [See also J . Soc. Chem. hd.^ 
1919, October.] E. H. R. 

Relations between Tridymite and Cristobalite. C. N, 

Fxnneb (/. 6^oc. Glass Tech,^ 1919, 3, 116 — 125). — The author dis- 
putes the conclusion of Rees (J, Soc, Glass Tech.^ 1918 , 2, 253), 
Scott (ibid., 1918, 2, Ahs. 169), and Le Chatelier (A., 1917, ii, 97) 
that tridymite is more stable than cristobalite at temperatures 
above 1480^. He cites numerous experiments to the contrary, and 
states that in the course of a long series of experiments, no obvious 
loophole was left by which it was possible to escape the conclusions 
r^arding the stability relations which have been drawn. At 
temperatures above 1470 ±10°, quartz, tridymite, and amorphous 
silica have repeatedly and unequivocally been converted into cris- 
tobalite; between 1470 ±10° and 870 ±10°, quartz, cristobalite, and 
amorphous silica have similarly been converted into tridymite; and 
below 870 ±10° tridymite, cristobalite, and amorphous silica have 
been converted into quartz. These relations have been confinned 
again and again. Moreover, recent work by Ferguson and Merwiii 
(A., 1918, ii, 362) has indicated that the melting point of tridymite 
is considerably lower than that of cristobalite. It follows necessarily 
from this observation that cristobalite is the high- temperature 
form, [See •/, Soc. Vhem. Ind., 1919, 722 a .] A. B. S. 

Composition of Bornite. Austin F. Kooers Neu- 

Vorl\ 1915, [N.S.], 42. 386 — 388). — The formula propc^ed hy 
Kraus and Goldsberry (A., 1914. ii, 570; compare Allen, A., 1916, 
ii, 391) is discussed. Fifty-nine published analyses are plotted cii 
a triangular diagram; they all fall near the line CuFeS.i to Cu»8, 
with the greatest cluster near Cu-FeS^, and lower and upper limits 
near Cu-FeS^ and CujoFa,f?j,. The most probable explanation of 
the variations in composition of bornite is that of a solid solution 
of Cu.^S in CiuFeS.. the form\da being written as Cu3FeS8(Cn.iS)r 

b. J. S. 

Scapotite of Gem Quality from the Pegmatitee of 
filadagascar. A. Lacrou (Compt. rend., 1919, 169, 261—264).- 
Transparent, yellow seapolite occurs as corroded and striated square 
prisms several cm. in length, together with beryl, euxenite, and 
monazite, in a potash-pegmatite at Tsarasaotra on the Tsibohaina 



AKALYTIOAL OHKMISTHY. 


ii. 421 


river. D 2-67. Optically uniaxial and negative with slight pleo- 
-hroism, «y,*=:l-6698, =1*5490, aj-€ = 0-0208. It is rather 

larder (H than ordinary scapolite and shows no cleavage, the 
'racture being conchoid al. JSstimations of some of the more unusual 
:*onstituents gave (compare this vol., ii, 163) : 

CO,. Cl. F. SO3. SrO. FcO. Fe^Oa, 

2'52— 2-71 1-59 0-37 nil 009 0'90 0*11 

Cut stonee resemble certain beryls in appearance and in some of 
their characters j there is, however, a marked difference in the 
strength of the double refraction and in the hardness. L. J. S. 


Analytical Chemiatry. 


Normal Temperature for the Standardisation of 
Chemical Apparatus, etc. Walter Block (Chem. ZfAL, 1919, 
43, 477 — 479). — The author discusses the subject regarding the 
temperature at which laboratory apparatus should be standardised, 
and considers that 20® would be more suitable and convenient than 
15°, a temperature now usually taken as the normal in chemistry 
and physics. W. P. S. 

Automatic Apparatus for Gas Anal 3 ^is. Olof Bodhi 
i^irensli. Kent. 'heUkr.. 1919, 31. -j — 14). — The apparatus auto- 
matically estimates and records by me^ns of a kymograph the 
■elative amounts of oxygen, carbon dioxide, carbon monoxide, 
wdrogeii. methane, or other constituent in a gas. It is constructed 
on the principle of a train of al>>orplion. combustion, and measur- 
ing units without taps. One or more aggregates mav be used 
and the flow of gas may be shunted from one to another, depending 
on the constituent consiHered significant in the control work, for 
eKainpie, carlxm monoxide or hydrogen in a water-gas plant, carbon 
dioxide or oxyge»i in a lime or cement kiln. etc. 

Chemical Abstracts. 

Grb Burette. Paul Nicolardot and Gustave Prkvot {Ann. 
hhf., 1919, 12. 140 — ^145). — ^The apparatus consists of a 
^aduated tube, about 2 cm. in diameter, the upper part of which 
is widened out so as to form a cylinder of about 6 cm. in diameter 
and having a CRpacity three to four times that of the narrow 
tube; the wide portion of the burette is also graduated. The 
two ends of the burette are t>rovided with taps. The capacity of 
tbe whole burette may be from 200 te 400 c.c. W. P. S. 

Apparatus for the Collection of Gases in Spring 
Waters, etc. 0. Hackl {C)um. Zeit., 1919, 43, 421--422).— 
A wide-mouthed bottle is closed with a rubber stopper through 
wfiidi pass the ste*i of a funnel and a short length oi glass tubing. 
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To collect gases rising from a natural spring, the bottle is ailed 
by immersing it in the water, then inverted so that the bubbles 
of gas are collected by the funnel and pass into the bottle, the 
water leaving the latter through the glass tube. When the bottle 
is full of gas, the stopper is removed while the bottle ia still 
immersed in the water, and another stopper carrying two tubes 
is inserted ; the outer ends of these tubes are closed by short lengths 
of rubber tubing carrying pinch-cocks. The gases are transferred 
to a Hempel apparatus by means of these tubes. A Bunsen collect 
ing tube may also be used for the purpose, the end being closed 
with a rubber stopper carrying a funnel and side-tube; the stem 
of the funnel is provided with a length of rubber and glass tubing 
which extends below a constriction in the collecting tube just 
below the stopper. W. P. g. 

The Boiling Point as a Criterion of Purity and a New 
^paratus for its Determination without Correction for the 
Thermometer. TbeodobPaul and Karl Schantz {Arch. Pham, 
1919, 267 , 87 — 129). — The methods for the determination of the 
boiling point prescribed in the fifth edition of the German 
Pharmacopoeia, when required for purposes of identification and 
as a means of controlling purity, have been critically examined. 
The latter method (distillation of a measured volume of the liquid 
under definite conditions) only gives a rough approximation of the 
true b. p,, so that the data recorded in the Pharmacopoeia do not 
generally coincide with the actual b. p.’s of the respective liquids 
even when these in other respects satisfy the pharmaceutical 
requirements. Further, the influences of variation in the baro- 
metric height and of the projecting thread of the thermometer are 
not taken into consideration. 

The influence of common impurities on the b. p.’s of pharma- 
ceutical preparations has been investigated. Addition of water 
lowers the h. p. of ethvl ether until it is present to the extent of 
1*3%, after which no further depression occurs; ethyl alcohol, or 
the other hand, raises the h. p. of ethyl ether, and a specimen of 
the latter containing 1T5% of ethyl alcohol and 1*8% of water 
(by weight) has the same b. p. as pure ethyl ether. The depression 
of the b. p. of chloroform by addition of ethyl alcohol has been 
further studied; water produces a similar effect, but the quanti- 
tative relation'^hips could not be studied by reason of peculiar 
condensation phenomena. The h. p. of ethvl bromide is depressed 
by the presence of ethvl alcohol or water, the effect of which when 
simultaneously present is additive. The presence of benzoic acid 
elevates the b. p. of benzaldehyde. 

The boiling points for different barometric pressures, calculated 
according to the formula f — 273) , r . (7fl0- ft), agree satis- 

factorily with the observed values. 

A new a]t)iaratug is described which allows the determination of 
the boiling point of a liaiiid at constant composition and dunns 
fractional distillation. The vessel consists of a stout-walled test- 
tube about 18 cm. high and 20 mm. internal diameter which con- 
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Uins a layer, 3 cm. hi^h, of beads. So much liquid (about 15 c.c.) 
is used that its surface is about 3'5 cm. above the beads. A 
(^lumn ia attached to the test-tube consisting of a vapour tube 
^23 cm. X 11 mm.) which is surrounded by a vapour jacket 
(30 — 22 cm. X 20 mm.), in which the thermometer is supported, 
rj^e jacket and tube are sealed together about 14 cm. above the 
[ower end of the tube. Immediately above the junction, a side- 
tube, which can be connected with a condenser, and a small bent 
tube, which is also sealed in to the lower portion of the vapour 
jacket and permits the condensed liquid to return to the still, are 
attached. The vessel is placed in the middle of an asbestos sheet 
in which a hole, 2 era, in diameter, has been cut, the opening being 
closed from below by copper gauze. The asbestos sheet must be 
sufficiently large to prevent the radiant heat from the burner 
fTom affecting the thermometer. For liquids which boil above 
100®. advisable to protect the boiling tube with an air-jacket, 
fhe thermometer is inserted in such a manner that the thread is 
comnletely surrounded bv the vapour. The height of the flame is 
CO adjusted that the liquid just boils vigorously. The b. n. is read 
when the thermometer does not show a variation greater than 
one-tenth of a degree* during three minutes. By rotating the 
condenser throu"h 180®. the apparatus may he used eithpr for 
reffij:?ing or for diriillation, TT. W. 

Substitute for Hvdrosren Sulphide Wftt«r. Bwkk iPhorm. 

354: Vr//7/W?. Avofh. Zfo.. 1919. 57. 140).— Ten 

orams of sodi”m sulphide are dissolved in 50 r.c. of water -l 50 c.c 
of rivcerol. No special apparatus is required. 

Chemical Abstracts, 

Stabilising: Normal Alkali Solution. Wivkler (Pharnt. 

1918, 354; Schireiz. Apoth. Zip.. 1919. 57, 140). — The 

absorption of carbon dioxide bv .V-alkali mav be reduced to a 
minimum bv replacing .30°^, of the water used by 30^4 of glycerol. 
This also prevents the sticking of glass stoppers. 

Chemical Abstracts. 

Conditions for Obtaining Pure Sodium Carbonate 
tor Standardising Acid and Applicability of Crystallised 
Oxalic Acid in pUce of the Anhydrous Acid a« a Titration 
Standard. Hermann Kunz- Krause and Rudolf Richter (,-irc/j. 
harm... 1917. 265. 540—549). — If stirred with a platinum wire, 
yodium hydrogen carbonate is converted quantitatively into sodium 
carbonate at 250^. Microcrystalline oxalic acid (-f2HrtO) may 
1)6 used for the direct preparation of standard acid ; its solutions 
Wp their titre if protect^ from the light. [See <8oc. Chtm. 

1919, October.] T. H. P. 

liquid Ammonia-Sodium Method for [Estimating 

Halogens in Organic Compounds, the Formation of Cyanide 

the Method of Removing [it] from the Solution. 
l^ARLEs William Clifford (./. Amer. Chtm. Soc,, 1919, 41, 
1051—1060). — This method of estimating halc^ens in organic com- 
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pounds, due to Challay (A., 1914, i, 918), consists in adding liquifi 
ammonia to a small quantity of the substance in a Dewar vessel, 
and then metallic sodium until a pennanent blue colour is pro- 
duced. The halogen is thereby converted into the sodium haloid. 
The excess of ammonia is allowed to evaporate, and the excess of 
sodium is removed by treatment with alcohol. The residue is dis- 
solved in water acidified with nitric acid, treated with excess of 
standard silver nitrate, and the excess of silver titrated with sodium 
thiocyanate. This reaction has been investigated as to its trust- 
worthiness. It is found that in many cases cyanide is also formed, 
and consequently the procedure as outlined above cannot, in many 
cases, be carried out without the possibility of error. On acidify- 
ing, only a portion of the hydrocyanic acid which may have been 
fomed 13 expelled. At best, the decornposition of silver cyanide 
and elimination of cyanide by boilingf in diluted nitric acid are 
only approximately quantitative. The percentage of cyanide 
formed is not a constant for each substance under the conditions 
of analysis. Treatment with sodium in liquid ammonia completely 
removes any halogen present in organic compounds, and the result- 
ing haloid is separated quantitatively from any cyanide present 
by acidifying the solution with acetic acid and boiling. J. F. S. 

Adaptation of the Mohr Volumetric Method to the 
General Estimation of Chlorine. Lestrr Yodih (J. Ind, 
Chem., 1919, 11 , 755).--The following pr^dure is recom- 
mended for the estimation of chlorine in organic substances, A 
suitable quantity of the sample is treated with 5 c.c. of 30% calcium 
acetate solution and sufficient water to form a moist mass, the 
mixture is evaporated to drvness, and incinerated below 450'^. 
The cooled residue is moistened with a few c.c. of 10% ferric acetate 
solution, again dried, and ignited below 450'^. The residue is dis- 
solved in water, the solution filtered, the filter washed with hot 
water, the filtrate evaporated to dryness, and this residue dis- 
solved in a small quantity of water. After the addition of a few 
drops of potassium chromate solution, the chloride is titrated with 
standardised silver nitrate solution. The calcium acetate fixes free 
chlorine, precipitates carbonates, and neutralises the filtrate; the 
ferric acetate precipitates phosphates, and the excess is converted 
into insoluble ferric oxide during the ignition. W. P, S. 

Simplification of Kjeldahl's Method in Clinical Chemistry. 

E. PiTTARELLi {"Riv. crii. din, med., 1919; from J. Pharm. Chim., 
1919, [vii], 20 , 32—34). — To estimate nitrogen in urine, 1 c.c. of 
a 10% solution of the sample is digested with 2 c.c. of sulphuric 
acid and on_p drop of phenol, a small quantity of potassium per- 
sulphate being added towards the end of the reaction. The mix- 
ture is then neutralised, treated with 10 c.c. of a mixture of 
three volumes of saturated sodium hydrt^en carbonate solution 
and one volume of saturated mercuric chloride solution, the whole 
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25t) C.C., and the tiirtiidity cohiiiared ^ith that bbt&iiied 
ydth a kiidwn quantity of ammonia. W. P. S. 

Systematic Procedure for the Detection of Acids of 
Group ^ Louis J. Cuetman and David Hart (Ghem. Nezvs^ 
l9l9j IIG, 25 — 29, 37 — 40). — A scheme is proposed by means of 
vfliich the acids of group I may be systematically detected and the 
relative amounts approximately estimated. The chief steps in 
the scheme are a preliminary precipitation of all the acids of 
group I with a mixture of barium and calcium chlorides, (b) treat- 
ment of the precipitate with hydrochloric acid to dissolve all but 
the sulphate, (c) oxidation with hydrogen peroxide to convert 
sulphite into sulphate and jirecipitation of the latter with barium 
chloride, (d) removal of barium from the solution with ammonium 
sulphate, (e) separation of fluoride, arsenate, and phosphate from 
borate and tartrate in alkaline solution in the presence of sufficient 
anunonium salts, (/) removal of oxalate and fluoride from arsenate 
and phosphate in an acetic acid solution containing an excess of 
calcium ions, (g) reduction of arsenate to arsenite with sulphur 
dioxide and separation from phosphate by hydrogen sulphide in 
hydrochloric acid solution, (h) separate tests for carbonates and 
chromates, and (i) separate tests for the determination of the state 
of oxidation of the arsenic. Very full details of the effect of the 
various acid^ on one another in the several stages of the separation 
are given, and by means of these the method is shown to be trust- 
worthy. J. F. S. 

Influence of Temporary Hardness on the Estimation of 
Chlorides in Weter. W. Herbig {Zeitsch. angetc. Chem., 1919, 
32, 216). — The temporary hardness of vrater is without influence 
on the estimation of chlorides by Mohr’s method, and consequently 
the procedure adopted by Lombard (A., 1913, ii, 1068) is un- 
necessary. W. P. S. 

Rapid Estimation of Nitric Acid. Lccibit Maugb {Lind, 
dimiqve, 1918, 8, 255 — 256; from Chem. Zentr., 1919, ii, 720). 
—When nitric acid is added to a solution of ferrous sulphate 
acidified with sulphuric acid, oxidation of a portion of the salt 
occurs, accompanied by formation of nitric oxide, which yields the 
intensely brown additive compound with the excess of ferrous 
sulphate; on further addition of nitric acid, the colour disappears 
as soon as the ferrous sulphate is completely oxidised: 6 FeS 04 + 
3 HoS 04 + 2HNOs = 3 Fe.(S 04 )^-u 2 NO-^ 4 H,, 0 . The discharge of 
the colour is sufficiently sharp fcr the process to be applied to the 
volumetric estimation of nitric acid. The solution of ferrous 
sulphate contains 66*66 grams FeS 0 ^, 7 H 2 O per litre, and is 
standardised by permanganate; 10 c.c. of this solution are heated 
rifch 50 c.c. of sulphuric acid (60 — 66 Be.) and titrated with the 
nitric acid under invefitigation until decolorised. H. W. 
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Estimation o! Phosphoric Acid as Mat^esiom Pyro> 
phosphate. D. Balareff (Zeitsch. anorg. Ckem., 1919, loe 
268 — 280). — In the estimation of phosphoric acid by the double pre! 
cipitation method, although trustworthy results are obtained, the 
ignited precipitate is not pure, but contains excess of magnesium 
and too little phosphoric acid (A., 1918, ii, 406). Nenbauer’s 
method for the estimation of magnesium, in which a solution of 
phosphoric acid is added to the magnesium solution, gives high 
results when the ammonia is added nuichly for the second precipi- 
tation, but when the ammonia is added slowlv the results approxi- 
mate to those obtained bv Schmitz's method (?oc. cit.). The use of 
an alkali phosphate in place of phosphoric acid causes the results 
to be high on account of the precipitation of alkali magnesium 
phosphate. 

Further experiments on Schmitz's method for phosphoric acid 
have been made. In this method excess of magnesium chloride is 
added to the phosphate solution, together with a Quantity of am- 
monium chloride. Sufficient ammonia is then added to the hot 
solution to cause precipitation as the solution cools. Although this 
method gives consistent results with widely varying conditions of 
concentration and proportions of the reacting substances, the condi- 
tions for obtaining a pure precipitate of magnesium ammonium 
phosphate are very circumscribed. IVTore concentrated solutions 
give purer products, and the puritv is increased bv diminishing as 
far as possible the quantity of ammonia used. High reaiilts are 
obtained if too little ammonium chloride is used and the solution 
is not stirred during the precipitation of the magnesium ammonium 
phosphate. 

With regard to the nature of the impurity accompanying the pre- 
cipitate, the conditions favouring an impure precipitate are those 
which would be expected to favour the formation of the compounds 
Mgr(NHiV,PO,l., and MgdPO,).,. The former salt, however, should 
give, on ignition, magnesium metanbosphate, insoluble in hydro- 
chloric acid, but it is found that the precipitate obtained h 
55chmitz’s method is completely soluble, although precipitales 
formed in the cold contain much m eta phosphate (A.. 1918, ii. 332V 
Possibly a second form of metaphosphate exists, soluble in hydro- 
chloric acid, or it may he that other complex compounds are pre- 
cipitated instead of the above dipbosnbate. There are grounds for 
supposing that magnesium ammonium phosphate when ignited 
undergoes secondary decompositions which have a connexion witti 
the incandescence and blackening which sometimes occur on igni- 
tion (compare A., 1917. ii, 90). All experiments on this pheno- 
menon appear to have been made with samples of Tnaruesiuir 
ammonium phosphate of doubtful purity, and it is imnospihle yef- 
to come tp any satisfactory conclusions. E. H. R- 

Modified Method of Estimatiiig Ateenic as Ammonto 
Magnesium Arsenate. 0. Baillt (/. Pharm. Chim,, 1919, (vu], 
20, 65 — 58). — The ammonium magnesium arsenate precipita , i 
obtained in the usual way, is washed with dilute ammonia, « : 
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^vifeli alcohol to remove free ammonia, and titrated with iV/ 2-acid, 
using methyl-orange as indicator. Each c.c. of N /2-acid is equiva- 
'ent to 0*01875 gram of arsenic, W, P. S. 

lodometric Estimation of Arsenic Acid. I, M. Kolthoff 
{Jpharm. Weekhlad, 1919, 56, 1322—1326).— The reaction AsoO^-f- 
AsfjOg-l- 2Io -f 2II.>0 proceeds from left to right only in 
strongly acid solution. Accurate titration results are obtained for 
arsenate concentrations of N jo to N jV) with a minimum con- 
centration of hydrochloric acid oP 4.V in the mixture. For more 
dilute arsenate solutions (A/50), a minimum hydrochloric acid 
concentration of 4*5 A is rer^uired. After addition of the iodide 
and the acid to the arsenate solution, five minutes must elapse 
before titration with thiosulphate. 

Molybdate, tungstate, vanadate, manganous, ferrous, uranyl, 
and chromic ions appear to have no catalytic effect on the reaction. 

W. S. M. 

Estimation of Free Alkali or Alkali Carbonate Alone or 
in the Presence of Alkali Hypochlorite. W. Me.strezat 
f,7. Pharm, 1919, fvii], 20, 9 — 14. Compare this vol., 

•p 79 ), — Alkali hypochlorite solution, containing no free alkali 
hydroxide or carbonate, is neutral towards reagents after the hypo- 
chloride has been decomposed by thiosulphate. Free alkali or alkali 
carbonate in such solution can. therefore, he titrated; alkali car- 
bonates, in the cold and in concentration not exceeding A/80, are 
filkaline towards phenolphthalein, hut the alkalinity disappears 
uhen the titration has proceeded to the formation of alkali 
hydrogen carbonate. W. P. S. 

Estimation of Free Alkali Hydroxide and Carbonate in 
Alkali Hypochlorite Solution, Philibert {J, Phnm. Chim,. 
1919, fvii], 20, 52 — 55. Compare this vol., ii, 79). — A reply to 
Mfistrezat (preceding abstract). The author maintains the trust- 
worthiness of the iodo-acidimetric method. W, P. S. 

Estimation of Very Small Amounts of Calcium, 
Magnesium, and Phosphorus in Animal Substances. L. 

Dienes {Biochem. Zfitsck., 1919, 95, 131—145), — The methods 
4escribed are essentially those usually employed, namely, the esti- 
mation of calcium as oxalate by titration with permanganate, the 
estimation of magnesium by the determination of the phosphorus 
present in the precipitated magnesium ammonium phosphate, and 
Die estimation of phosphorus by titration of the preci pi tilted am- 
ipoaiiim phosphomolybdate with standard alkali. The technique 
d the methods has been suitablv modified for the manipulation of 
rery small quantities. J- C. D. 

Estimation of Zinc and Calcium in the Presence of Lead. 

Ekxest Nyman (Che/n. Xeirx , 1919. 119. 75— 76).— Zinc and cal- 
diim may be estimated in the presence of lead, in such mixtures 
ss we frequently found in pigments, by the following method. An 
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acid solution of the salts is treated ammtMaia uAtil 
alkaline and then acidified with acetic acid. Should a “precipitate 
be fomed it is dissolved by the addition of a few g^aiais of am. 
moniiim acetate. When a clear solution is obtained the solution ig 
made slightly alkaline with ammonia and titrated at 70 — 80® ivith 
standard potassium ferrocyanide solution, using an acid solution 
of uranyl acetate as external indicator. In this way the zinc may 
be accurately estimated. To estimate the calcium a faintly alkaline 
solution is prepared as described above, and the calcium precipi- 
fated by the addition of an excess of ammonium oxalate. J. p. 

Alkalimetric Estimation of Small Amounts of Magnasitiin. 

P. L. Hibbard {J. Ind. Rng. Chem., 1919, 11, 753 — 754).^A 
method described previously by Bruckmiller (A., 1917, ii, 271) for 
the titration of ammonium magnesium phosphate is modified by the 
author in order to render it applicable to the estimation of small 
amounts of magnesium (5 mg., or less) such as are found in soil 
extracts. The principal modifications introduced are the use of a 
Gooch crucible for filtration, whereby the precipitate may be washed 
with the least possible quantity of solution, washing the precipitate 
with alcohol and then with a cold saturated ammonium' magnesium 
phosphate solution, and the use of methyl-red as indicator in the 
titration. W. P, g. 

A Colour Reaction which may be Used for the 
Detection of Mercury in Mercury Compounds. Arthur 
Abelmann (Phar?n. Ze?ifr.-h.^ 1919, 60, 247 — 248). — The following 
reaction is given by mercury salts and even by organic mercury 
compounds in which the mercury does not react with hydrogen 
sulphide. A solution or suspension of the mercury compound is 
treated with a drop of dilute nitric acid and a moderate quanb'tv 
of ferrous sulphate solution, and concentrated sulphuric acid is 
added so as to form a layer under the mixture; a red dish- violet ring 
is formed at once at the junction of the two liquids. After some 
time the usual bro^vn ring (nitric acid reaction) appears above the 
violet ring. W. P. S. 

Volumetric Estimation of Merciiry Salts and the 
Estimation of Mercury in Mercury Chloride Compresses. 

P. TJtz (Pharm. Zentr.-h., 1919, 60, 301 — 302). — A method 
described recently bv Ad anti (A., 1916, ii, 579) was proposed 
originally by Kunp (A.. 1905. ii, 484; 1906, ii. 902), and applied 
by Utz (A., 1907, ii, 400). W. P. S. 

Estimation of Iron in Iron Ores by means of Per- 
manganate. L. Brandt {Chem. Zeit.^ 1919, 43, 394—397).-' 
The influence of colloidal silica on the titration of ferrous salts 
with permanganate (compare Schwartz and Kolfes, this vol., ii, 170) 
in hydrochloric acid solution is not due to its inhibiting action on 
the reaction between hydrochloric acid and permanganate, since the 
same effect is noticed in sulphuric acid solutions. The decreased 
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^jioujit oi’ permanganate r^uired for the titration in tho preseiice 
jf colloidal silica appears to he due to dissolved and atmospheric 
jxygen, the silica acting as a catalyst in the oxygen-ferrous salt- 
Dsrnianganate reaction. Silica has no influence on the reaction 
tetWeen oxygen and ferrous salts in the absence of permanganate. 

W. P. S. 

of steel. A. Travers (An7i. Cktm,, 1919, [ix], 11, 
17^12^ Compare this vol., ii, 81, 300). — An exhaustive resume 
of methods for the estimation of the usual constituents of steels; 
the original should be consulted for the many methods which are 
triven in detail. [See, further. J. ;S'oc. Chem. Ind., 724a.] 

W. P. S. 

Estsniation of Iron, l^inc, Copper, and Aluminium in 
Aluminium Alloys. Paul Holmsen (Tidskr, Kemi. Farm. Ter., 
1919. 16, 62— 63). -The separation of copper, iron, aluminium, and 
■/auc is effected by treating the sample with 30% sodium hydroxide 
solution, using 50 c.c. for a 3-gram sample. When the aluminium 
and zinc are in solution, water is added, and the residue of iron 
and copper removed by filtration. Aluminium is separated from 
jiiic and iron from copper by adding ammonia to the acid solu- 
tions of these two pairs, and the four metals are estimated by well- 
known methods. Chemical Abstracts. 

Electrolytic Estimation of Nickel and Cobalt. Motooki 
klATSUi and Tadasu Nakazawa { J . Tokyo Chem . Soc ., 1919, 40, 
S39— 349). — Nickel and cobalt can be precipitated quantitatively 
:rom their dimethylglyoxime salts by electrolysis. The following 
modification is therefore substituted for the usual method. To the 
mixture of nickel and cohalt, sodium acetate and an excess of 
dimethylglyoxime (O’ 2 gram) are added until the precipitation of 
nickel is complete. The precipitate is washed, dissolved in sodium 
hydroxide (4 ‘8 grams), and estimated by electrolysis. To the 
filtrate is added sodium hydroxide, and the cobalt estimated 
iiffiilarly. When the amount of nickel exceeds 0*058 gram in 
100 C.C., an addition at the positive pole of a few drops of a 
fflishire containing 5 c.c. of glycerol. 45 c.c. of alcohol, and 
50 c.c. of water is necessary in order to prevent deposition of 
the oxide at the pole. \Vhen cobalt is pre.sent in a high concen- 
tration. the similar oxide deposit can be prevented if aqueous 
mmonia (50 c.c.) containing 2 grams of ammonium sulphate, to 
increase the conductivity, is substituted for sodium hydroxide. 
From a mixture containing O’ 01 02 gram of nickel and O’ 1836 gram 
of cobalt made up to 100 c.c.. using 3*2 volts for nickel, 3'8 volts 
lor cobalt, with one ampere current, were obtained O'OlOO gram of 
dckel after 2*5 hours and 0’1834 gram of cobalt after 3’3 hours at 
Inordinary temperature. The temperature should always be kept 
50®, otherwise the positive pole will he coated with the oxide. 

Chemical Abstracts. 
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Analysis Of Alloys of Tin. Archibald Craig (J. Ind Eny, 
Ghem., 1919, 11, 750-'753).-A discussion of the wnditions 
criving the most trustworthy results in the analysis of tin alloys 
by the nitric acid separation method ; the processes for the yanous 
separations and purification of the precipitates, etc., a^ 
detail. W. I'. S. 

Separation of Tin, Antimony, and i^senic i>y Plato’s 
Method. Willy Hartmann [Zeitsch. a?i(iL Cficwi., 1919, 58, 
148 — 156). — Modifications of this method (A., l^l^j 
described. After antimony and arsenic have been distilled, as in 
the original method, the residue is treated with a mature of 
hydrobroraic and hydrochloric acids, and the tm distilled at 130^ 
to 140° in a current of carbon dioxide. Arsemc as separated by 
treating the distillate, in the cold, with hydrogen sulplude; the 
arsenic trisulphide is collected on a filter, and the antimony is 
also precipitated as sulphide after the filtrate has been neutralised 
with ammonia. ^ ‘ 

Estimation of Cerium in the Presence of other Rare 
Earths hy Precipitation as Ceric lodate. Paul H, M.-P. 
Brinton and C. James {J. A^ 1 lCT. Chtm. 60 c., 1919, 41, 

1080 1085). — Solutions containing rare earth nitrates (thorium 

having been removed) may be quantitatively analysed for cerium 
as follows: the solution is treated with half its volume of nitric 
acid; the whole solution at this stage should not be more than 
75 C.C., and the amount of cerium oxide should not exceed 0 15 
gram; 0‘5 gram of potassium bromate is added, and when it has 
dissolved ten to fifteen times the theoretical quantity of potassium, 
iodate is added in nitric acid solution (100 grams iodate, 333 grams 
acid) with constant stirring. The ceric iodate is allowed to settle 
and filtered on a paper of close texture. After draining, the pre- 
cipitate is washed back into the beaker by means of a solution 
containing 8 grams of potassium iodate and 50 c.c. of nitric acu 
per litre. The precipitate is well mixed with the washing solu- 
tion and brought hack on to the same filter paper. It is then 
rinsed back into the beaker with hot water, heated to boiling, and 
treated drop by drop with nitric acid until it is entirely disaolvecl 
To this solution, 0-25 gram of potassium bromate and as mucii 
iodate as was previously used are added. The precipitate is 
allowed to settle and then filtered through the same filter paper, 
and washed once with the washing solution. It is brought back 
into the beaker, well stirred, and again filtered and washed with 
three small portions of the washing solution. The filter paper 
and precipitate are now dropped into the original beaker, an 
5 — 8 grams of oxalic acid and 50 c.c. of water are added. The 
beaker is covered and gently heated, and then boiled until iodine 
is no longer expelled . The precipitate is kept several hours, 
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filtered, washed, dried, and ignited to oxide, which is weighed. 
This method is trustworthy even in the presence of large quanti- 
ties of the other rare earths. j. F. g. 

Electrometric Titration ot Vanadium. Selective Oxida- 
tion ot Vanadyl Salts in Presence ol Chromic Salts. G. L. 

K.ELLEV, J. A. vViLEY, R, T. BoHN, aud W. C, Wright (7. Ind. 
j^ng. Vhem., 1919, 11, 632 — 634). — For the estimation of small 
quantities of vanadium in steel by the method of electrometric 
utration (A., 1917, ii, 512), the sample is dissolved in sulphuric 
a(>i(l and the vanadium oxidised by boiling with nitric acid under 
specified conditions. This oxidises vanadyl compounds to the 
extent of about 99% without oxidising chromic compounds. The 
liquid is then cooled and titrated by the electrometric method with 
ferrous ammonium sulphate which has been standardised against 
potassium dichromate solution. A correction is subsequently made 
for the 1% of unoxidised vanadium. In estimating chromium in 
chrome-vanadium steels, the solution, obtained as described, is 
oxidised with nitric acid, and then treated with silver nitrate solu- 
tion and ammonium persulphate solution, boiled to decompose the 
excess of persulphate, acidified with hydrochloric acid, boiled and 
cooled, and the chromium and vanadium titrated together. The 
vanadium end-point is that previously described {?oc. cit.). The 
result for vanadium is expressed in its equivalent of chromium and 
deducted from the total dichromate solution used in the titration 
of the chromium and vanadium. [See also J. Soc. Chem, Ind.j 
1919, 583a.] C. A. M. 

Microchemical Reaction of Various Bismuth Compounds. 

G, Deniges {Bull. Soc. pharm. Bordeaux, 1919; from Ana. Chim. 
iind.f 1919, [ii], 1, 213 — 214). — A drop of dilute hydrochloric acid 
dud a drop of o% hexamethylenetetxamine solution are mixed on a 
microscope slide, and a drop of a bismuth solution or a small 
particle of an insoluble bismuth compound is brought into contact 
with the mixture. On examining the preparation under the 
microscope (a cover-glass is not used), characteristic crystals are 
)l)8erved, mainly at the point of contact. The crystals are colour- 
less aud have the form of hexahedra, hexagonal plates, dodeca- 
hedra, or rhombic octahedra. The crystals may be obtained from 
practically all bismuth compounds. W. P. S. 

Hlectroaualysis of Bismuth and its Ores. Manzo Nakao 
(7. Pharm. Soc. Japan, 1919, No. 446, 275 — 307). — The form- 
itiou of spongy and loose granular precipitates at the negative 
pde is one of the sources of error and difficulties in the electro- 
aaalysis of bismuth. Sand’s method, although it prevents the 
iomation of the spongy deposit, does not produce sufficiently per- 
manent precipitates that will not easily j>eel off on drying. The 
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author modifies the methods u^ed by Sand and Fw(*e^ by pro- 
posing tho use of a very small amount of colloidal subst^uc^. An 
addition of 1 mg. of gum arabic to 100 c.c. of the solution not only 
produces a more permanent precipitate of bismuth, but also gives 
a quantitative yield in ten minutes. In separating bismuth from 
copper, the formaldehyde used by Sand to prevent the formation 
of bismuth oxide is replaced by borax and hydroxylamine sulphate. 
The best result is obtained by using sodium tartrate 4 grams, 
sodium hydroxide 4 grams, potassium cyanate 3-5 grams, hydroxyl- 
amine 0'5— 1 gram, borax 2-1 grams, made up to 120 c_c., stirnng 
at the rate of 1200 revolutions per minute at 65 for twenty 
minutes, employing 0'4-0-2 ampere, and maintaining 1-2-H veils 
at the poles Under this condition, O'SISI gram out of 0-3130 oi 
bismuth Is obtained in the separation from O’S gram of copper. 
In estimating bismuth in bismuth ores, after removang tin and 
lead, instead of using hydrogen sulphide ammonia and ammonium 
chloride are employed, the mass is dissolved in as little mtnc aciil 
as possible, and 4 grams of tartrate, 2 grams of sodium hydroxide, 
5 imams of potassium cyanate, and 1 gram of hydro.xylamme are 
added, the volume being made up to 120 c.c and a current of 
1-2 volts used. When the voltage exceeds 1-2, the current is 
changed to 0-1 ampere; above 1-8 volts, 2 amperes, finally 
0-5 ampere, of current are used for thirty-five minutes (70-80o), 
stirrinv at the rate of 1000 revolutions per minute. 

* r'mrMTnaT aBcrFDir'T»e 


Estimation of the Inorganic Constituents oi Blood and 
other Physiological Material. Isidor Ghbenwald (J. ml 

Chem 1919 38 439 -440).— Proteins and fats are removed from 
the blood by precipitation with iiicric acid. The oxidation of tte 
aitrate for the purpose of estimating the inorganic constituent i? 
then an easy matter. J. t. U 


Use of the Critical Temperature of Solution in Anihne 
in the Summary Analysis of a Petroleum. G. Chavasse 
and L. J. SmoN (Compt. rend., 1919, 169, 70 -73).-By summary 
analysis, the authors mean a determination of the percentage ot 
aroniatic hydrocarbons (dr), saturated cyclic hydrocarbons (t). 
and acyclic hydrocarbons (.Ic) present m the petroleum, tee 
critical temperatures of solution of the petroleum in aniline are e 
mined before and after its treatment with a mixture of sulphur 
and nitric acids to remove the aromatic hyd^arbons, the two 
values obtained being respectively T, and T.,. Then the respective 
percentages may be calculated from fh® three formuls Ar= 
1-18(7,-?^) C = r 72 -(r., + 0-2)](100-dr)/(72-39-5), and Ac- 

100 -ir-U These formula: contain all necessary coteectiops 

except fnr the presence of etliylenic hydr^rbons. If 
prteent, for 7, must be written 7, -f O'iE. where E is the 
of ethylenic hydrocarbons expressed as amylene. 
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Critical Temperatures of Solution in Aniline of Mixtures 
,f Hydrocarbons. Application to the Analysis of Petroleum. 

Chavanne and L. J. Simon (Compt, rend., 1919, 169, 
85—188. Compare preceding abstract). — A mixture of two 
icyclic hydrocarbons or a mixture of one acyclic and one saturated 
yclic hydrocarbon obeys the law of additivity in so far as its 
•ritical temperature of solution in aniline is concerned, but a mix- 
ure of two saturated cyclic hydrocarbons does not obey this law. 
[f to a mixture of hydrocarbons, devoid of aromatic hydrocarbons, 
jeiizene is added to an extent not exceeding 10 — 15%, then the 
lepression of the critical temperature of solution in aniline is pro- 
portional the percentage of benzene added, the ratio being 
Similarly, for toluene the ratio is 1 :1*19 and for xylene 
The above results fumisb the basis for tbe method of 
analysis of petroleum previously outlined (preceding abstract), it 
being necessary first to fractionate tbe petroleum so that there is 
onlv one saturated cyclic hydrocarbon in each fraction. W. G. 

The Composition of some Asiatic Petroleums. 

Cr, Chavanne and L. J. Simon (Compt. rend., 1919, 169. 
285—288). — Using the analytical method based on the critical 
temperature of solution in aniline, previously described (this vol., 
ii, 267; preceding abstracts), the authors have determined the com- 
position of petroleums coming from Persia, Sumatra, and Borneo. 
Tlie Persian and Sumatran petroleums are particularly rich in 
acvclic hydrocarbons. Tbe Borneo petroleum was fractionated, 
and the different fractions were examined separately. Further 
ictalls are given for the correction necessary in the calculation 
iae to the presence of ethylenic hydrocarbons. W. G. 

Estimation of Thiopben. Percy E. Spielmann and S. P. 
ScHOTZ (/. Soc. Ckem. Ind., 1919, 38, 188— 189t).— A modified 
Wsic mercuric sulphate method is recommended for the estimation 
of thiophen in benzene. Two c.c. of the sample are shaken for 
tkee hours in a closed tube with 20 c.c. of basic mercuric sulphate 
sdution (sulphuric acid, 20 c.c.; mercuric oxide. 5 grams; water, 
too C.C.). Tlie precipitate formed is collected, washed with hot 
'Tater, dried at 110®, and weighed ; its weight multiplied by 0-0757 
?ires the amount of thiophen in 2 c.c. of benzene. Another, but 
les? convenient, method consists in heating 10 c.c. of the benzene 
allOO® for fifteen minutes with 4 grams of basic mercuric acetate 
(glanal acetic acid, two parts; mercuric oxide, one part). After 
moling, the precipitate is collected, washed with water, dried at 
and weighed. Tn this case, the factor is 0*07516. W. P. S. 

Uae of Refraction in Analysis. 0. Faust (^eilsch. anal 
' 1919, 68, 145 — ^,148). — ^The refract-ometer may be used for 

^mating alcohol in mixtures of alcohol and water, provided that 
* atnonnt of alcohol lies between 0 and 40%. Tlie maximum 
is pven bv alcohol of about 80%, and decreases as the 
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concentration risec or falls, so that between 50 and' 100% there are 
alvays two mixtures having the same refraction. • . . 

Estimation oI Ethyl Alcohol in °* ^°*^“* 

Substances, especially Aldehyde 

Simultaneous Estimation ♦J^® , “®J' “ 

(Ze>Uch. Nahr. Genmm.. 1917, 34 );r^? 

procedure is recommended for the estimation of ethyl alcohol, acet 
aldehyde, and acetone in a mixture of the same in solu- 

tion ^Ethyl alcohol and acetaldehyde are oxidised to acetic acid 
by means of chromic acid and sulphuric acid ; the unchanged ace- 
tone is then distilled and converted into the ketoxime ^>7 ^en 
with hydroxylamine hydrochloride; an equi ftTatinti^' 

hydrochloric acid is liberated in the reaction and its titration 
the amount of acetone present. Acetaldehyde and acetone are then 
coLeXd into the aldoxime and ketoxime by similarly treating a 
quantity of the original solution with hydroxylamine hydrocMonde^, 
the diffirence between the quantity of 

in this and in the previous experiment is a m^sure of the aldehyde 
urgent Ethyl alcohol and acetaldehyde are then est.mat^ together 
"idation with chromic acid. [See. further; /. Soc.^Ck., 
/nrf., 1919. 735.\.1 

Titration of Sugars. E. Rupp and E. Lehmann (ZeiUch. 
^ahr Onn,^^m., 1919, 37, 162-164).-Eurther experience confirm* 

Ihe trustworthiness of the method described previously by the 
authors (A.. 1909. ii, 442). Tf .lesired, the sugar solution may he 
mixed wRh the cold Fehling s solution and water, and the mature 
then boiled, etc., as described. (Compare also Erenohs and Mann 

heim, A.. 1917, ii, 393.) 

Influence of Acetone on Bang’s Method of 1914 for the 
Estimation of Sugar. N. 0. Engfelot i^vensl Fain^ TMr 
1919 23 301— 308).— The statement has been made by G. bug 
strand that acetone reacts with the iodine in the Bang me ^ or 
the estimation of sugar in blood and urine, causing an error in tk 
re^t The author has made several careful tests, using Me. 
IZtne and ^-liydroxVbutvric acid. The titrations were nti 
affected’by these two substances, ami the 
are trustworthy. 

Estimation of Sugar in Blood. Hugh 

./., 1919, 13, 13 . 5 -- 147 ).— Improvements and simplifica ^ 

method previously published by the author (A., 1916, i, 13) 
described The greater part of the protein is removed by heatm, 
with an ascetic a«d-sodiu,n sulphate solution, ^ J 

removed bv a small quantity of dia ysed 

aliquot potiion of the proto.n-free filtrate ,s estimated boil j 

witii an alkaline copper solution containing potassium K^ide 

lodato. Careful regulation of the boding - 

accurate results. The solution containing the cuprou, ox 
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suspension is cooled, treated with a slight excess of hydrochloric 
jcid, and the free iodine titrated with sodium thiosulphate. The 
method yields accurate results with 'as little as 0*2 c.c. of blood. 

J. C. D. 

The Picric Acid Method for the Estimation of Sugar in 
Blood, and a Comparison of this Method with that of 
jylacloan. Owen Lambert Vaughan de Wessklow (Biochem. 

1919, 13, U8 — 152). — A study of the two methods indicated that 
the results yielded by Benedict’s method were invariably higher 
than those obtained by Maclean’s method (see preceding abstract). 
The possible causes of the discrepancy were considered, and it was 
found that the high figures given hy the firstnamed method appear 
to be chiefly due to the presence of an interfering substance or 
jiibstauces, mainly concentrated in the corpuscles, which reacts with 
the picric acid solution at an early stage of the heating. The 
Maclean method is therefore considered to he the more accurate 
one of the two. J. C. D. 

Lewis -Benedict Method of Estimating Blood Sugar. 

Sergius Morgulis and H, M. Jahr (./. Biol. Chfm ., 1919, 39, 
119—123). — The presence of creatinine increases the blood sugar 
value as determined by the Lewis-Benedict method, particularly in 
tlie analysis of pathological bloods when the blood creatinine may 
be high (compare dp Wesselow. preceding abstract). J. C. D. 

The Cuprous Chloride-Iodine Method for Reducing 
Sugars Simplified. F. M. Scales (/. Ind. Enq. Chem., 1919, 
11,747—750. Compare A.. 1916, ii, 117; 1917, h, 276).— Twenty 
cc. of modified Benedict’s solution (copper sulphate, 16'0 grams ; 
jodiuTu citrate, 150 grams ; anhydrous sodium carbonate, 130 grams; 
sodium hydrogen carbonate, 10 grams per litre) and 10 c.c. of the 
cajjar solution fcontainin£r not more than 0*02 gram of dextrose) 
are mixed, heated gradually so as to boil in five minutes, boiled for 
a further three minutes, and cooled rapidly. The solution is acidi- 
fied with 100 c.c. of dilute acetic acid, an excess of iodine solution 

added, followed by 25 c.c. of dilute livdrochloric acid, and the 
excess of iodine is titrated wdth thiosulphate solution after the lapse 
of one minute. Tlie thiosulphate solution may be standardised 
aeaiiist known amounts of ilextrose: tlie ratio of reducine sugar to 
tluomlphate is constant. W. P. S. 

Studies in Steam Distillation. The Possibilities and 
Limitations of Duclaux’s Method for the Estimation of 

Homologous Acids. H. Droop Richmond {Analys^i, 1919, 44, 
255—274. Compare A.. 1917. i, 316).- -A series of tables is given 
recording the author’s experimental results and showing the 
fluaniitv of each acid distilled for each in'’o hv volume distilled, the 
hWes being divided accord in p" fo the initial strength of acid. 
Mplkods of calculation are discussed, and the application of 
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Dudaux’s method in analysis is described; attention ia drawn to 
its usefulness in estimating volatile acids, the purity of an acid, 
the quantity of impurity present, etc. W. P. S. 

Estimation of i?-Hydroxybut3rric Acid, Acetoacetic Acid, 
and Acetone in Blood. Donald D. van Slykb and Reginald 
Fitz (/, Biol. Chem., 1919, 39 , 23).— In the process previously 
described by these authors (A., 1918, ii, 86) it is necessary that the 
precipitate should be filtered soon after the period of boiling ig 
ended. J. C. I). 

Detection of Formaldehyde and Hexamethylene- 
tetramine in Urine. F. Utz {Silddeut. Apoth. Beit, 59 
55 — 56, 64; from Chem. Zentr., 1919, ii, 820 — 821). — The author's 
investigations show that the time within which formaldehyde can 
be detected in the urine after administration of hexamethylene- 
tetramine varies in an extraordinary degree; generally an hour 
elapses before the detection is successful. The most suitable methods 
are those of Lebbin, Salkowski. Jorrisen and Judd, Collins and 
Hanzlik, and, particularly, the phenyl hydrazine test described hv 
Arnold and Mentzel. When the amount of formaldehyde is very 
small or the urine is deeply coloured, the specimen is conveniently 
treated with phenylhydrazine and potassium ferricyanide and 
shaken with ether; the ethereal solution is agitated with concen- 
trated hydrochloric acid. The red coloration thereby produced 
appears in the acid layer after tlie two liquids have separated. 

The main portion of hexamethylenetetramide separates as such in 
the urine. Mercuric chloride in the presence of 10% of alcohol is a 
suitable precipitant for hexamethylenetetramine, the mode of opera- 
tion recommended by Scliroter being particularly suitable. Pre- 
cipitation by bromine water gives a useful qualitative test for the 
presence of hexamethylenetetramine in urine, Esbach^s method 
cannot be applied to the estimation of albumin in urines which 
contain hexamethylenetetramine; care is also necessary in testing; 
such urines for sugar. H. W. 

Titration of p Aminoazobenzene. F. Nkitzel (C//cm. Zeii.. 
1919, 43 , 472). — Trustworthy results may be obtained by diazotis- 
ing the substance in acid-alcoholic solution. One gram of the 
sample is dissolved in 100 c.c. of alcohol and 5 c.c. of hydrochloric 
acid, J) 1*19, and the solution is titrated with standardised nitrile 
solution ; iodirIe- 8 tar<"h paper is used as an external indicator. 

W. P. S. 

Applicability of Cnprammonium Sulphate for the Acidi 
metric Estimation of Alkaloids according to E. Falieres. 

Hermann Kunz-Krause and RunoLP Rtchter {Arch. Pharm., 
1917, 255 , 1)07 — .513). — The method suggested by Falieres (A., 
1899, ii, 713) for the acidimetric estimation of alkaloids in their 
pure solutions by means of standard cuprammonium solution yields 
eatisfactory results, although the high value of the ratio between 
corresponding volumes of A^/lO-snlphuric acid and the cnprammoTi- 
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uni solution detracts from its sensitiveness j the latter is indeed far 

"‘“"f vn'r “^^hod, which admits of the 

r itimat?on ° f falieres method cannot be applied to 

atZ Tfh j ' u“- a^t'-acts, etc., prelLnary 

eparation of the alkaloids being necessary if it is to be^employed^ 
See J- t3oc. Ohem. l?td., 1919, 737a.] T H P 

Estimation of Cafieine in Vegetable Material. Fukderick B, 

1198— 1306).— rhe process for estimating caffeine in tea, described 
,U Allens Commercial Organic Analysis," has been considerably 
modified so as to make it suitable for the analysis of vegetable 
material generally. The new method is as follows. Teu^grams 
of the finely grouml material are extracted for about eight hours 
with hot alcohol, the extract is added to a suspension of 10 grams 
of heavy magnesium oxide iu 100 c.c. of water, and the whole 
fiowly evaporated nearly to dryness, with frequent stirring. The 
powder is transfeiTed to a smooth filter and washed with hot 
water until atout -oO c.c ol filtrate collects, when the solution is 
„„,K^ rvith 10-20 c.c. of 10% sulphuric acid, and then boiled in 
a litre flask for about thirty minutes, in order to hydrolyse 
lapnins. The cdoled liquid is filtered through a moistened pajoer 
mto a separating funnel and shaken with six portions of chloro- 
lormof -a c_c each The e.xtracts are decolorised by shaking 
with a c.c. of l/o potassium hydroxide, then run through a dr? 
to into a conical flask and evaporated, and the caffeine is trans- 
teired to a tared beaker and dried in a water-oven Geiierallv 
Speaking, the residue is nearly white. 

Some examples of the application of the method to leas coffee 
roSee leaves and jiulp, and giiarana are recorded. It is aho stated 
tote “Forest tea" of the Philippines, A/irrfm „ J?:;! 

\ all the W Jersey tea," Ceam.fh,i. An,eria,„u.<, Urn 'and 
the -wild coffee of Florida, P.,„'holn., Jaoq., do not 

contain caffeine. J n 

Solubility of Morphine in 

f solubility of morphine in ammonia solu- 

» IS found to be proportional to the concentration of the 
!«ro.xyl ions of the solution. From the soh.bilitv results a 
oraitila IS elaborated for correcting the values given bv the method 
M edimating morphine in opium based on the precipitation of the 
te hr ammonia. [See J. Snr, I'hrm. }n/!„ 1919^ 737a.] 

T. H. P. 

Estimation of Quinine in Urine, li.un and Rkvjulet 

Chim. ami., 1919, [ii], 1, 
'"ittd'with I r? T' '’ontaining quinine are 

'''orapared with thar'" ^"l"^ <he turbidity obtained 

"Wed oimrm 1 * produced by known anumiits of quinine 

to norma! urine and treated similarly. The method cannot 



ii. 438 ABSTRACTS OF CHEMICAL FAPERS. 

be applied to urines containing albumin, large quantities of 
potassium or ammonium salts, or urates. W. P. S. 

Specific Colour Reaction of Oxalates. H. Caron and 
D. Raquet [Ann. Chim. anal.^ 1919, [ii], 1, 205). — A reaction 
described previously {this vol., ii, 351) for the detection of man- 
gan^e may be used inversely for the detection of oxalates. A red 
coloration is obtained when an oxalate solution is treated with two 
drops of 10% manganese sulphate solution, 1 c.c. of acetic acid 
and one drop of potassium dichromate solution or a few drops of 
alkali hypochlorite solution. In the case of an acid solution or 
of oxalic acid itself, the acetic acid used in the test should be 
replaced by sodium acetate. The coloration may be obtained with 
0*1 gram of oxalic acid; phosphoric acid and hydrofluoric acid do 
not interfere with the test. W. P. S. 

Glucosides with Digitalis-like Action. A New Character- 
istic Reaction. H. Baljet (Pharm. Weekhlad^ 1918, 56, 457—467). 
— Digitalin gives a deep red coloration with picric acid and potassumi 
or swiium hydroxide. Gitalin, digi toxin, anhydrogitalin, stroph- 
anthill, and A-strophauthiii give an orange-red coloration with the 
same reagents. All these gliicasides exert an action similar to that 
of digitalis ou the heart. Digitonin, arbutin; amygdalin, and 
coudurangin do not respond to the test. The author suggests that 
the effect is due to the presence of the carbonyl group linked 
directly to a carbon atom, such as occurs in the lactone structure 
of the digitalis glucosides. A positive reaction is also obtained 
with peptones, probably owing to the presence of creatinine, with 
acetone, and with aldoses. W. S. M. 

A Revised Colorimetric Method for the Estimation of 
Uric Acid in Urine. Otto Polin and Hsibn Wtj [J. Biol, 
('hem,, 1919, 38, 459 — 460). — The method previously described 
for the estimation of uric acid in blood (Folin and ^YlI, this vul., 
ii, 308) may lie employed in the analysis of urine. J. ('. D, 

A Colour Reaction of the Proteins. S. Kdlbachkr (Zeilack 
physiol. Ohtm., 1919, 105, 240 — 241). — The protein solution is 
shaken with a solution of sodium hydroxide and methyl sulphate, 
and, after the decomposition of the latter, concentrated sulphuric 
acid is added so as to form a layer at the bottom. At the surface 
of contact of the two layers a reddish-blue colour develojis. and. 
on shaking, the whole liquid assumes this colour. 

The coloration resembles that produced in the glyoxylic acid 
reaction, and, as in that test, is ]>roduced by tryptophan. Indole 
and scatole give a red coloration. The test is regarded as more 
sensitive than the bromine reaction for free tryptophan. 

T. C. D. 

The Starch-Iodine Reaction and its Application in the 
Colorimetric Estimation of Proteins in Immunity Reactions. 

(■. Lax(;e {Hiochcm, /jeifxrh., 1919, 95, 46—84). — A very bd! 
discussion of the reaction of starch with iodine, including a 
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criticism of Wohlgemuth's method for estimating diastase. The 
reaction between starch and iodine may be influenced by the 
presence of other substances, particularly protein, and this fact is 
taade the basis of a method for estimating protein in such fluids 
as blood, plasma, serum, or bacterial vaccines. The fluids to be 
(jompared are treated with a solution of iodine, and, after suitable 
(dilution, are heated for half an hour on the water-bath at 40'^. 
Starch is then added and the colours compared. This process mav 
be used for the standardisation of vaccines. J. C. D. " 

Application of Pyramidone in Analysis. EscaIcii (/. 

pkarm. Ghim., 1919, [vii], 20, 49 — 52), — Pyramidone in acid 
solution gives a blue coloration with many oxidising substances 
(nitrites, ferric chloride, hydrogen peroxide, etc.), but if pyridine 
is added, a sensitive reagent is obtained for the detection of 
ansroxydases in blood, raw milk, etc. A blue coloration develops 
when 1 c.c. of urine containing blood is added to a jnixture of 
I c.c. of pyridine, 1 c.c. of pyramidone solution, two drops of 
hydrogen peroxide, and a few drops of acetic acid. A mixture of 
pyramidone, dilute copper sulphate solution, and acetic acid gives 
a blue coloration and a turbidity when treated with a few drops 
of hydrocyanic acid solution; inversely, this reaction may be used 
ir the detection of copper. W. P. S. 

Methods of Blood Analysis. 1. Critical Review of the 
[ethods for Removing Proteins. M. Richter-Quittner 
^iocherti. ZeiUch., 1919, 95, 179 — 204). — The importance of this 
base of blood analysis is emphasised. Removal of proteins by 
leans of precipitation with salts of heavy metals results in low 
alues being obtained for non -protein nitrogen in the filtrate, 
ficause the precipitate adsorbs substances such as urea and 
reatiuine. The same drawback applies to the use of colloidal 
recipitants such as dialysed iron. The removal of proteins by 
eat is very difficult to carry out satisfactorily. 

Of the acid precipitants, the author gives the preference to tri- 
bloroacetic acid, but, as in the case of heat ])recipitatioii, the 
alues for non-protein nitrogen tend to be high. 

A modification of Folin’s method for removing protein by methyl 
.Icohol and zinc chlorides is described which gives trustworthy 

J. C. D. 

Precipitation of Proteins by Ammonium Sulphate and 
JiDchemical Reactions. A. Cu. Hollande {Compt. rend, Soc. 
H 1919, 567; from J. /'harm. ('him.. 1919, [vii], 20, 92—94). 
-Preliminary precipitation of proteins by ammonium sulphate is 
'«commended before precipitin reactions are applied. For 
^hnce, urine containing ovalbumin is saturated with ammonium 
''i^pHate, the precipitate collected, washed with saturated 
sulphate solution, then dissolved in sodium chloride 
and the albumin identified hv precipitin reactions. 

W. P. S. 
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ABSTEAOTS OF OHBMIOAL FAFFRS. 


Identification of Pharmaceutical Disulphones, Sulphonal, 
Trional, and TetronaL J. A. Sanchbz {El Bestaurador 
1918; from Ann. Chim. ajial.y 1919, [ii], 1, 228 229). ^Tlie ttree 
substances yield iodoform when treated as follows : A mature of 
equal quantities of the sulphone and manganese dioxide is heated 
in a test-tube, and the vapours evolved are collated in a small 
quantity of water contained in a second test-tube; the solution 
thus obtained has an odour of ethyl mercaptan, and when rendered 
alkaline with sodium hydroxide, heated, and treated with iodine 
solution, yields iodoform. The three substances may be dis- 
tinguished from one another by the melting points and by their 
different solubilities in ether. One gram of sulphonal dissolves in 
133 c.c. of ether, 1 gram of trional in 15'57.c.c., and 1 gram of 
tetronal in 9*83 c.c. S. 


Identification and Assay of Pharmaceutical Disulphones. 

SCHAMELHOUT {J . Phartn, Belg., 1919; from Ann. Chm. ami, 
1919 rhl, 1, 259 — 260). — Several errors in a recent paper by 
Sanchez (preceding abstract) are pointed out; sulphonal, trional, 
and tetronal do not contain a CO group, the ethylsulphonic group 
does not contain a CH 3 group, and the iodoform reaction 13 not 
characteristic of ethylsulphonic groups. . . S. 


Silver Sodium Salvarsan. I. A. Binz {Arbb. aa^. Inst, 
exp. Therapie Georg. Speyer Hause, 1919, 7, 43—^7; from 
Chem. Zenit., 1919, iv, 37).-Silver is deposited as silver oxide 
when silver sodium salvarsan is oxidised by hydrogen peroxide 
in alkaline solution, and the arsenic is converted into a state 
in which it can readily be detached from the nucleus m the form 
of arsenic acid, the latter process being advantageously effected 
with sodium hypochlorite. The method of removing arsenic from 
organic compounds is not universally applicable in its present 
form; arsenobenzene gave low results. The analysis of silver 
sodium salvarsan is performed as follows; The substance ((* 
gram) is heated to boiling for an hour with water (30 c.c.) and 
perhydrol (5 c.c.); after addition of concentrated nitnc acid 
(9 C.C.), the solution is evaporated to dryness, when the silver 
(except for a trace of silver chloride due to the presence of sodium 
chloride in the preparation) is converted into silver nitrate. Ite 
residue is boiled under a reflux condenser for an hour with a solu- 
tion of sodium hypochlorite (30 c.c.), whereby the silver is com- 
pletely converted into silver chloride and the arsenic is eliminated^ 
nChe hypochlorite solution is prepared by dropping a m 

water (11 c.c.) and hydrochloric acid (D 1‘19; 84 c.c.) on po assi 
permanganate (13 grams), and absorption of the chlonne 
hydroxiiTe solution (lOil'; 60 c.c.) and water (150 c.c.)]. Arsen 
is estimated in the filtrate by means of magnesm hvdro 

decomposition of the excess of hypochlorite with o ir. L 
chloric acid, dilution with water, and filtration of silver 




